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EXECUTIVE SUMMARY

Addressing a lack of information about food waste in Europe
Food waste is composed of raw or cooked food materials and includes food loss before,
during or after meal preparation in the household, as well as food discarded in the process
of manufacturing, distribution, retail and food service activities. It comprises materials such
as vegetable peelings, meat trimmings, and spoiled or excess ingredients or prepared food
as well as bones, carcasses and organs.
Although it constitutes a large proportion of bio-waste, no overall view of the situation of
food waste in the European Union had been available. More information on the issue was
necessary to determine the scale of the problem and to identify appropriate measures that
could be taken. This study aims at providing this information to the European Commission.

Objectives and methodology of this study
Covering the many facets of the problematic at European level, the objectives of this study
were to:
 Identify the key causes of food waste in all sectors
 Establish a baseline of food waste data for the EU27
 Quantify the environmental impacts of food across its lifecycle
 Inventory existing food waste prevention measures
 Forecast food waste generation levels over fifteen years (2006-2020)
 Develop policy recommendations for prevention and analyse their impacts
A stakeholder consultation was launched to solicit input from stakeholders on food waste
data, prevention measures and policy options. The methodologies for elaborating the study
objectives are outlined below.
Four sectors were addressed in each task: Manufacturing, Wholesale/Retail, Food Service
and Households. Although Agricultural food waste was not within the scope of the study,
there may be important causes and quantities of food waste to tackle in this sector through
further research.

A multitude of causes for food waste, predominantly sector specific
The study demonstrates the diversity of causes of food waste, within each of the four
sectors investigated. Causes in the Manufacturing, Wholesale/Retail and Food Service
sectors are expected to be similar across Europe and will vary according to product
specificities. Causes of household food waste identified are predominantly based on UK
research, and while they provide a guideline for Europe, this will vary more than other
sectors as a result of cultural practices, climate, diet, and socio-economic factors (average
size of household, household income, frequency of eating out etc). The UK Waste and
Resources Action Programme (WRAP), which leads UK investigations on food waste,
recommends conducting Member State level research on causes so that awareness
campaigns and other policy measures can be effectively targeted.
October 2010
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Key causes for each sector are outlined below.

Manufacturing sector
 Food waste at this level is largely unavoidable (bones, carcasses and certain organs
in meat products for example)
 Technical malfunctions such as overproduction, misshapen products, product and
packaging damage

Household sector
Food waste from meal preparation, leftovers, and purchased food not used in time
comprise food waste in the household sector. Causes for this waste involve:
 Lack of awareness of (1) the quantity of food waste generated individually, (2) the
environmental problem that food waste presents, and (3) the financial benefits of
using purchased food more efficiently
 Lack of knowledge on how to use food efficiently, e.g. making the most of
leftovers, cooking with available ingredients
 Attitudes: food undervalued by consumers, lack of necessity to use it efficiently
 Preferences: many (often nutritious) parts of food are discarded due to personal
taste: apple skins, potato skins, bread crusts for example
 Planning issues: ‘buying too much’ and ‘lack of shopping planning’ frequently cited
as causes of household food waste
 Labelling issues: misinterpretation or confusion over date labels is widely
recognised as contributing to household food waste generation, leading to the
discard of still edible food
 Storage: suboptimal storage conditions lead to food waste throughout the supply
chain, including in the Household sector
 Packaging issues: packaging methods and materials can impact the longevity of
food products
 Portion sizes: includes issues such as “making too much food” hence leading to
uneaten leftovers as well as purchasing the correct portions of food; individually
sized portions can minimise food waste but often create additional packaging
waste
 Socio-economic factors: single person households and young people generate
more food waste

Wholesale/Retail sector
 Supply chain inefficiencies: better coordination between retailers, distributors,
wholesalers and manufacturers can reduce food waste and avoid it being shifted
across the supply chain
 Stock management: difficulties anticipating demand resulting in overstocking; lack
of incentive for higher accuracy in stock management due to take-back provisions
in contracts with suppliers and low cost of discarding food

10
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 Marketing strategies: two for one deals can shift potential food waste to
consumers by encouraging them to purchase more than needed – discounting of
excess stock and food near expiry is preferable
 Marketing standards: aesthetic issues or packaging defects cause some products to
be rejected, although neither food quality or safety is affected
 High product specificity: particular issues affect the longevity of specific food
products (exposure to light increases in-store food wastage for example)
 Temperature sensitivity: meat and dairy products are particularly vulnerable to
temperature changes during transportation and storage, risking premature spoilage
and impacting food safety

Food Service sector
 Portion sizes: the one size fits all approach to food service is a major cause of food
waste. Self-service in cafeterias (consumers eat 92% of food they serve themselves)
and a choice of portion size in restaurants can redress this.
 Logistics: difficulty anticipating number of clients leads to overstocking – increased
reliance on reservations can help
 Attitudes: the practice of taking leftovers home from restaurants is not universally
accepted across Europe (France for example) – strong potential to reduce
restaurant food waste
 Awareness of food waste as an issue is currently low but rising with environmental
awareness as a whole
 Preferences: school cafeterias have particular difficulty meeting preferences of
schoolchildren – work to improve quality would reinforce signals to schoolchildren
about the value of food

Around 90 million tonnes of food waste are generated in the EU each year
The principle source of data on food waste generation was EUROSTAT, which provides data
for Manufacturing, Household and ‘Other Sectors’ for all MS with few exceptions. An
estimate of food waste for these three sectors is presented by MS using both EUROSTAT
and available national data. The base year is presented as 2006, the year for which the
most recent EUROSTAT data is available.
On this basis, the study estimates annual food waste generation in the EU27 at
approximately 89Mt, or 179kg per capita (please see below table).

October 2010
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Total Food Waste Generation in EU MS: Best estimate by Member State
Manufacturing
EU27

Households

Other sectors

Total

34 755 711

37 701 761

16 820 000

89 277 472

Austria

570 544

784 570

502 000

1 858 000

Belgium

2 311 847

934 760

945 000

4 192 000

Bulgaria

358 687

288 315

27 000

674 000

Cyprus

186 917

47 819

21 000

256 000

Czech Republic

361 813

254 124

113 000

729 000

Denmark

101 646

494 914

45 000

642 000

Estonia

237 257

82 236

36 000

355 000

Finland

590 442

214 796

208 000

1 013 000

France

626 000

6 322 944

2 129 000

9 078 000

1 848 881

7 676 471

862 000

10 387 000

73 081

412 758

2 000

488 000

1 157 419

394 952

306 000

1 858 000

465 945

292 326

293 000

1 051 000

5 662 838

2 706 793

408 000

8 778 000

Latvia

125 635

78 983

11 000

216 000

Lithuania

222 205

111 160

248 000

581 000

2 665

62 538

31 000

97 000

271

22 115

3 000

25 000

Netherlands

6 412 330

1 837 599

1 206 000

9 456 000

Poland

356 000

8 972 000

Germany
Greece
Hungary
Ireland
Italy

Luxembourg
Malta

6 566 060

2 049 844

Portugal

632 395

385 063

374 000

1 391 000

Romania

487 751

696 794

1 089 000

2 274 000

Slovakia

347 773

135 854

105 000

589 000

Slovenia

42 072

72 481

65 000

179 000

2 170 910

2 136 551

3 388 000

7 696 000

601 327

905 000

547 000

2 053 000

2 591 000

8 300 000

3 500 000

14 391 000

Spain
Sw eden
United Kingdom

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources

Certain national studies covered retail and food service sector food waste, providing more
detail than EUROSTAT’s ‘Other Sectors’. A further estimate of food waste was then made,
breaking down food waste by Manufacturing, Household, Retail and Food Service sector
data. This approximate percentage breakdown is presented below, and more detail can be
found on page 63 of the report. Please bear in mind that agricultural food waste was not
included in the scope of this study.
This breakdown is not intended to draw a comparison between household and
manufacturing sector data, as the reliability of estimates for certain sectors differs. A crosssector comparison would be more instructive when data available for all sectors is
considered more robust.
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Percentage breakdown of EU27 food waste arisings by Manufacturing, Households,
Wholesale/Retail, and Food Service/Catering sectors (best estimate)

Retail/Wholesale
5%

Food
Service/Catering
14%
Manufacturing
39%

Households
42%

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources

Households produce the largest fraction of EU food waste among the four sectors
considered, at about 42% of the total or about 38Mt, an average of about 76kg per capita.
Manufacturing food waste was estimated at almost 35 Mt per year in the EU27 (70kg per
capita), although a lack of clarity over the definition of food waste (particularly as distinct
from by-products) among MS makes this estimate fragile.
Once again, the main estimate of this study relies more heavily on EUROSTAT data to
estimate manufacturing, household and ‘other sector’ food waste. A further estimate on
the breakdown between retail and food service sector food waste (in place of ‘other
sectors’) relies more heavily on extrapolations, at times from a limited number of sources.
According to this further estimate, the following sectoral detail can be presented:
 Wholesale/Retail sector: close to 8kg per capita (with an important discrepancy
between MS) representing around 4.4 Mt for the EU27
 Food Service sector: an average of 25kg per capita for EU27, at 12.3 Mt for the EU27
overall. There is a notable divergence between the EU15 at 28kg per capita (due to a
higher trend of food waste in the restaurant and catering sector) and 12kg per capita
in EU12.
Food which ends up as being discarded by households represents 25% of food purchased
(by weight), according to studies completed by WRAP. For the UK, the avoidable portion of
this food waste represents a total annual loss per household of approximately £480 or 565
Euros1.
Important limitations accompany this work of quantification, resulting from the variable
reliability of EUROSTAT and national data. Methodologies for collecting and calculating the
food waste data submitted to EUROSTAT differs between MS, who are free to choose their
own methodology. Limitations in the reliability of EUROSTAT data, due to a lack of clarity on
1
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the definition and methodology, may be significant. Implications may involve the inclusion
of by-products, green waste or tobacco in the data disclosed in some instances.
Additionally, data is missing for some sectors in some MS, and the ‘Other Sectors’ category
is too broad to give a clear insight into the Wholesale/Retail and Food Service sectors. It
was not possible to confirm that by-products were not included in some instances in
Manufacturing sector data. These issues have been ameliorated using national studies,
plausibility checks and informed assumptions as far as possible in an effort to present the
best available data; however, these limitations nevertheless present an important issue for
data reliability. Food waste data is synthesised in table on page 12 for each MS in
manufacturing, household and ‘other sectors’; please see table 12 on page 62 of the main
report for the sources or assumptions used.
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Food waste generates about 170 Mt of CO2 eq. in the EU each year
In order to assess all the environmental benefits of food waste reduction initiatives, one
must consider not only the fact that food waste treatment is reduced but that the food
processing and other upstream steps of the life cycle are avoided too. For that reason, the
environmental impacts of the life cycle of food waste were quantified, not only those linked
to the treatment of food waste but also those generated during the other steps of the life
cycle before they become waste.
A life cycle approach was used. Without carrying out new life cycle analysis (LCA), the
approach focused on identifying available research and extracting data from which
extrapolations could be made using the findings of this study.
The results are presented for each of the four sectors considered in this study. The system
boundaries for each of them are summarised in the figure below. It should be noted that
while agricultural food waste is outside of the scope of this study, the environmental
impacts of agriculture in the food supply chain were nevertheless taken into account when
assessing the life cycle environmental impacts of food waste generated by the four relevant
sectors (see diagram below).

Life cycle steps considered for each sector
Life cycle steps

Manufacturing

Food
processing

Agriculture

Food
processing

Transportation

Storage

Agriculture

Food
processing

Transportation

Storage

Consumption

End-of-life

Agriculture

Food
processing

Transportation

Storage

Consumption

End-of-life

Sectors

Distribution
and Retail

Agriculture

Households

Food Services

End-of-life

End-of-life

The environmental impacts calculated using the selected data are summarised below (only
GHG emissions are mentioned here as it is the only environmental indicator, among the
four presented in this study, which is quantified in all the studies analysed).
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Greenhouse gas emissions of food waste by sector
Waste amounts in EU27
t/yr

Greenhouse gases emissions

(rounded figures)

t CO2 eq./t of food
waste

Mt CO2 eq./yr in EU27

a

b

a x b / 10

Manufacturing

34 756 000

1.71

59

Households

37 703 000

2.07

78

Others

16 820 000

1.94

33

Total

89 279 000

1.9

170

Sector

6

Source: calculated based on EUROSTAT data, national sources and ETC/SCP working paper 1/2009

An average of at least 1.9t CO2 eq./t of food wasted is estimated to be emitted in Europe
during the whole life cycle of food waste. At European level, the overall environmental
impact is at least 170 Mt of CO2 eq. emitted per year (close to the total greenhouse gas
emissions of Romania or of the Netherlands in 2008, and approximately 3% of total EU27
emissions in 20082). This figure includes all steps of the life cycle of food waste, namely
agricultural steps, food processing, transportation, storage, consumption steps and end-oflife impacts.
Considering the performance of respective sectors, the Household sector presents the most
significant impact, both per tonne of food waste (2.07 t CO2 eq./t) and at the European
level (78 Mt CO2 eq./yr), at 45% of estimated annual GHG emissions caused by food waste.
Food waste generated in the Manufacturing sector is responsible for approximately 35% of
annual GHG emissions.
Limitations of these estimations relate to the reliability of the food waste quantities
calculated earlier in the study, as well as to the nature of environmental data available in
existing studies: no data was available about the specific food products which constitute
food waste for instance. Only environmental data about the food sector in general
(production, consumption) in Europe were available and thus used.

Wide range of food waste prevention initiatives – recently established,
diffuse and mostly small scale
Measures to prevent food waste in the EU were identified principally through a literature
review, with some valuable contributions from stakeholders provided via questionnaire.
Over one hundred initiatives were inventoried.

Typology of initiatives:
 awareness campaigns (of which WRAP’s Love Food Hate Waste is the key example)
 informational tools (e.g. sector specific prevention guidelines and handbooks)

2
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 training programmes (e.g. food service staff prevention skills, waste-free cooking
workshops for consumers)
 logistical improvements (e.g. stock management improvements for retailers,
reservation requirements for cafeterias, ordering flexibility in hospitals)
 waste measurement activity (e.g. hands-on quantification and composition analysis
of food waste by households, restaurants or schools)
 research programmes (development of new sector/product specific prevention
methodologies, such as Time Temperature Indicators)
 regulatory measures (such as separate collection of food waste requirements in
Ireland)
 food redistribution programmes (diverting otherwise discarded food to charitable
groups)
 development of industrial uses - turning food waste into by-products for other
purposes (only one example identified – the production of fish chips from
manufacturing sector fish waste, although other examples are likely to be available)
Quantitative results were difficult to attain, because measurement of impact had often not
been carried out, particularly at local level. Many initiatives had been recently launched and
had not yet been measured, underlining the early stage of development of food waste
prevention activity.
Research showed the usefulness of a concerted approach, as currently used in the UK and
in development in Austria. Initiatives demonstrate important pockets of interest in the
issue throughout the EU, although awareness is currently at a preliminary level, suggesting
the usefulness of best practice and resource sharing at the EU level.

Food waste is expected to rise to about 126 Mt by 2020 without additional
prevention policy or activities
Using the previous findings of the study, EUROSTAT projections and via a literature review,
the impacts of the following factors on food waste from the baseline year 2006 to 2020
were considered:
 population growth
 disposable income
 possible policy impacts
 existing prevention initiatives
Impacts of population and disposable income
Based on anticipated EU population growth and increasing affluence only, food waste is
expected to rise to about 126 Mt in 2020 from about 89 Mt in 2006. Through the literature
review and using EUROSTAT statistical trends, the assumption is made here that, with an
increase in disposable income, there is an associated increase in food waste generation.
The methodology incorporates growth in food waste for EU12 and EU15 that progresses at
different rates.
Impacts of prevention activity
Earlier findings of this study, namely that the majority of initiatives are very recent and very
few have measured results, result in a profound difficulty in accurately forecasting their
October 2010
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future impacts. On this basis, no impact due to food waste prevention initiatives has been
applied to the data in the forecasting.
Environmental impacts
The above forecast would result in an additional 70Mt of carbon dioxide equivalent emitted
in 2020 as a result of food waste, an additional 40%. This brings the estimate of annual food
waste related emissions to about 240Mt in 2020.
Policy and other issues
It should be noted that policies to divert food waste from landfill will not tackle the bigger
issue of food waste generation. The impact of waste policy, such as the waste prevention
specifications of the revised Waste Framework Directive, the Landfill Directive, and the
Communication on future steps in bio-waste management in the European Union, on food
waste is considered to be neutral in terms of the absolute amounts of waste generated.
Waste policy does, however, have a considerable impact on the treatment of food waste
once it has been generated. This study forecasts that by 2020 the amount of food waste
sent to landfill will decrease from about 40.5 million tonnes to about 4.0 million tonnes in
compliance with policy.
This leaves an estimated 122 million tonnes of food waste across the EU27 by 2020 still to
manage via other residual treatment technologies.
Without successful long-term pan-EU waste prevention activities achieving notable
behaviour change in the way people buy and use food, the treatment capacity required to
handle food waste will need to increase by more than a factor of two. The challenge this
poses for raising capital, securing permission to build and planning (or extending existing
facilities) will be considerable.
Limitations
Limitations in food waste quantities, based principally on inconsistent definitions of food
waste and methodologies for calculation, presented a major difficulty in the accurate
identification of trends, in addition to the unavailability of time series data. The main
conclusion that can be drawn from this exercise is that statistical improvement and time
series data are needed in all MS to provide reliable data on food waste generation that
could form a basis for more robust and reliable estimations and forecasting.

Five policy recommendations identified for their prevention potential
The investigation of food waste prevention measures and the development of food waste
quantities and forecasts informed this task, which involved the identification of five policy
options for implementation at EU level to strengthen existing efforts to prevent food waste.
The following five policy options were examined alongside a business as usual scenario:
Policy Option 1: EU food waste data reporting requirements
Option 1: EUROSTAT reporting requirements for MS on food waste and a standardisation
of methodologies for calculating food waste quantities at MS level to ensure
comparability. A feature of this is the clear exclusion of by-products from food waste data
reporting.
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The lack of reliable data on food waste has been a recurring obstacle in this study, impacting the
assessment of the environmental impacts of food waste, the anticipated developments in food waste
generation over time, and the setting of targeted policies for waste prevention.
This policy option enables legislators at European and national level to direct action on food waste by
providing a quantitative basis for policymaking and target setting.
The food waste reduction potential of this initial policy option is considered negligible, as it serves as
a basis for further action. Food waste quantities will indeed directly inform the choice of further
policy options.
The cost for the EU enacting this policy option is considered negligible by EUROSTAT. The
administrative costs for MS are estimated at €1,000 to €3,000 by the Irish Environmental Protection
Agency, though these may vary somewhat between MS. The cost of undertaking bin characterisation
study is estimated by the Irish Environment Agency at €30,000. The Danish Environment Agency
conducts a major national food waste study every ten years, at a cost of €270,000. These data
suggest a possible range of costs for MS for meeting new data reporting requirements. Some
investment in data collection and analysis will improve the level of reporting accuracy.
While difficulties defining food waste and separating out by-product volumes were highlighted, this
policy option was overall considered practical by stakeholders at European and national level.
Policy Option 2: Date labelling coherence
Option 2: The clarification and standardisation of current food date labels, such as “best before”,
“sell by” and “display until” dates, and the dissemination of this information to the public to
increase awareness of food edibility criteria, thereby reducing food waste produced due to date
label confusion or perceived inedibility.
The function of food product labelling is to ensure consumer safety and inform their decision making.
Research on date labelling undertaken in the UK shows that 45-49% of consumers misunderstand the
meaning of the date labels “best before” and “use by” (WRAP 2010). WRAP’s Household Food Waste
Programme Manager, Andrew Parry, furthermore estimates that 1 million tonnes of food waste or
over 20% of avoidable food waste in the UK is linked to date label confusion. These results show that
food product labelling in this case is not functioning optimally and makes date labelling a principle
issue in household food waste prevention.
An EU level date labelling coherence policy would involve the addition of a requirement on
harmonised date labels to the Food Information Regulation, currently being debated in the European
Parliament.
The development and diffusion of guidance to businesses on which food products should carry which
data label is recommended. An increased emphasis on storage guidance is further suggested, in
particular its importance for the lifespan of the product and the validity of its date label. Lastly, the
dissemination of information to the public on the meaning of the harmonised date labels will be an
important contributor to the success of this policy. This includes an understanding that “best before”
dates are primarily related to quality rather than safety, and that using their own judgement (visual,
olfactory and taste) is adequate for many food products.
The food waste reduction potential of this policy option can be estimated at up to 20% of avoidable
food waste, based on UK research.
The cost for the EU and for MS is considered to be negligible. The costs for industry based on
familiarisation costs with new regulations is estimated at €232,000 per EU15 Member State and at
€47,000 per EU12 MS, based on UK Food Standards Agency data.
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Policy Option 3: EU targets for food waste prevention
Option 3: The creation of specific food waste prevention targets for MS, as part of the
waste prevention targets for MS by 2014, as recommended by the 2008 Waste
Framework Directive. This policy option relies upon improved MS food waste data
reporting (as proposed in policy option 1).

This policy option quantitatively addresses anticipated increases in food waste generation,
aligns with broader European targets for waste prevention and can be adapted easily to MS
specificities. Methods for achieving targets would be set at MS level, possibly as part of
national waste prevention programmes.
The food waste reduction potential of this policy option will depend on the percentage
target adopted and the level of success in achieving the target.
Costs for the EU are considered negligible; costs for MS will be determined by the waste
prevention strategy adopted to meet the target.
Policy Option 4: Recommendation and subsidy on the separate collection of
food waste in the MS
Option 4: Recommendation of MS adoption of separate collection of food waste or
biodegradable waste, for the household and/or food service sector. Subsidy for the
development of separate collection and treatment infrastructure.

Multiple stakeholders noted the “waste prevention effect” of separating food waste from
household or food service waste for separate collection, although this relationship has not
yet been proven quantitatively. The act of separating food is important in increasing
awareness effectively among participants, by confronting them directly and regularly with
the quantity of food waste they generate. It is especially effective where accompanied by
an awareness campaign on the need to reduce food waste.
This policy option also supports the EU policy objective of “using waste as a resource” and
enables the separate recovery of a valuable waste material.
The food waste reduction potential of this policy option cannot be estimated at this time,
given that previous research has not addressed the potential “waste prevention effect” of
separate collection and because a clear link was not apparent in the available data, due to
discrepancies and changes across time in the scope of materials collected, and the type of
collection methods employed.
The costs for separate collection vary according to MS differences and treatment
differences, but are comparable to the treatment costs of mixed waste according to a 2007
UK study (see below).
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Estimated costs of food waste separate collection

Costs of implementing separate food waste collection
Cost of separate collection followed by
composting

35-75 €/tonne

Cost of separate collection of bio-waste followed
by anaerobic digestion

80 to 125 €/tonne

Compared with landfill and incineration
Cost of landfill of mixed waste

55 €/tonne

Cost of incineration of mixed waste

90 €/tonne
Source: Eunomia 2007

Policy Option 5: Targeted awareness campaigns
Option 5: Targeted awareness campaigns, aimed at the household sector and the general public,
to raise awareness on food waste generation, environmental and other impacts of biodegradable
waste, prevention methods and practical tips to encourage behaviour change and a long-term
reduction in food waste generation.

Households are responsible for the greatest proportion of avoidable food waste, and principle causes
of household food waste have been identified as lack of awareness, lack of knowledge on methods
for avoiding food waste, date label confusion, inappropriate storage and portion mis-sizing, among
others. These causes can be directly addressed through awareness campaigns, and it is
recommended that MS adapt campaigns to correspond with locally identified causes of food waste.
The EU role in such a policy might involve a web-based resource hub on food waste prevention,
including sample communications materials, good practice examples, and informational tools for
specific sectors. This might build on the existing European Week for Waste Reduction website.
Potential for an EU network of interested policymakers on food waste, for policy level best practice
sharing and discussion, is also highlighted as part of this policy.
The food waste prevention potential of this policy option can be estimated at 1.8% of total food
waste or 3% of avoidable food waste, based on the UK Love Food Hate Waste campaign’s results so
far. With continued investment in the campaign, this should be expected to rise along with an
increase in MS consciousness of the issue.
The cost of the policy for the EU is estimated at between €90,000 and €180,000, based on the
website and network costs of the Green Spider Network. The cost for MS campaigns is estimated at
€0.04 per inhabitant, based on the WRAP Love Food Hate Waste campaign, approximately € 20
million for EU27. Shared resources and best practices provided by an EU web-based resource hub
may, however, reduce costs for MS.
 Policy selection
The environmental and economic costs and benefits of the five policy options and the business as
usual scenario were analysed via an impact assessment matrix (presented hereafter), enabling the
delineation of three options providing important waste prevention benefits at limited cost.
The impact analysis concluded that the three priority options are data reporting requirements,
date labelling coherence, and targeted awareness campaigns.
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The assessment demonstrated that option 1 (data reporting requirements) had limited food waste
reduction potential, but facilitated the development of targets and strategies that would not be
possible without robust baseline data. Costs for MS and industry were identified as moderate, in
most cases focusing on the harmonisation of methodologies rather than the sourcing of previously
uncollected data.
Option 2 (date labelling coherence) was selected for its expected food waste prevention potential,
based on its capacity to improve consumer information on food edibility across the EU, and the
evidence on existing uncertainty in this area. The comparatively limited cost of this policy option, and
the possibility to integrate it into the Food Information Regulation currently being debated, were also
considered.
Option 5 (awareness campaigns) was selected due to stakeholder agreement on its necessity and
essential role in behaviour change. Its potential to reduce food waste will be linked to the budget
invested in awareness-raising, though this is expected to be consistently less than the potential
financial savings to households through more efficient use of purchased food. The EU role might
involve the sharing of best practices and informational tools across MS.
Options 3 and 4 were not considered priority actions.
Option 3, given its dependence upon the effective implementation of option 1, was not prioritised in
this assessment, in consideration of EUROSTAT’s warning on potential delays in the implementation
of option 1. However, it should be noted that this policy option could be integrated into national
waste prevention programmes required to be developed by MS not later than the end of 2013, under
Article 29 of the revised Waste Framework Directive.
Option 4 was not selected at this time given a current lack of robust quantitative evidence on the
“waste prevention effect” of separate collection, although widely observed. The practical nature of
separating food waste from general household or workplace waste reminds individuals regularly of
the quantities of food waste they are responsible for. This increased consciousness of food wasting
behaviours can lead to prevention at source, according to several stakeholders. Additionally, the
subsequent environmental benefits of the separation collection and proper treatment of food waste
are ample, providing a robust means of using waste as a resource for energy or soil regeneration
purposes. However, given that prevention would not be the primary aim of a major policy of this kind
and that implementation costs are significant, it has been left open to development by other avenues
for its substantial recycling opportunities.
Overall, an EU approach to food waste, particularly regarding data, was considered essential.
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INTRODUCTION

BACKGROUND
Bio-waste is defined by the European Commission in the green paper on the management
of bio-waste3 as biodegradable garden and park waste, food and kitchen waste from
households, restaurants, caterers and retail premises, and comparable waste from food
processing plants. The definition does not include forestry or agricultural residues, manure,
sewage sludge or other biodegradable waste, such as natural textiles, paper or processed
wood. Bio-waste accounts for 30-45 % of municipal solid waste in Europe4.
Food waste, composing a large proportion of bio-waste, is waste composed of raw or
cooked food materials and includes food materials discarded at anytime between farm and
fork; in households relating to food waste generated before, during or after food
preparation, such as vegetable peelings, meat trimmings, and spoiled or excess ingredients
or prepared food. Food waste can be both edible and inedible. Edible food waste is
considered avoidable, although WRAP describes some of this as “possibly avoidable”, given
certain foods that are not unanimously considered edible. The distinction is clarified in the
below table.5

Figure 1: Edible and inedible food waste

Edible food waste
Avoidable food waste
Food that is thrown away that was, at some
point prior to disposal, edible (e.g. slices of
bread, apples, meat)
Possibly avoidable food waste Food that some people eat and others do not
(e.g. bread crusts, potato skins)
Inedible food waste
Unavoidable food waste
Waste arising from food preparation that is
not, and has not, been edible under normal
circumstances (e.g. bones, egg shells,
pineapple skins)
Source: based on WRAP (2009) Household Food and Drink Waste in the UK

The environmental, economic, and social implications of food waste are of increasing public
concern worldwide6. The environmental costs of food waste include for example the
landfill expansion and methane emissions that contribute to climate change. In monetary
3

EC (2008) Green Paper on the management of bio-waste in the European Union, Brussels, Belgium
EurActiv website (29 June 2009) ‘EU bio-waste directive moves a step closer’ [Accessed 21 July 2009
online: www.euractiv.com/en/sustainability/eu-biowaste-directive-moves-step-closer/article-183575]
5
WRAP (2009) Household Food and Drink Waste in the UK
6
Recent report by UNEP’s Rapid Response Assessment Team warns that up to 25% of the world’s food
production may become lost due to environmental breakdown by 2050 unless action is taken
www.grida.no/publications/rr/food-crisis/
4
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terms, food waste also means money wasted, given the considerable amount of edible food
thrown away every year in the EU. Other costs include the maintenance of landfills (where
food waste is most often disposed). High levels of food waste contribute to higher costs in
waste management (transport costs, operations costs in the treatment plants, separation
costs in some cases). Biogenic waste (food residues) usually show a high water content and
therefore low heat value, heavily influencing the calorific value of the waste and therefore
the energy efficiency of combustion plants. Wasting food also raises social questions,
particularly given the current global financial crisis, rising food prices and international food
shortages.
On the other hand, the environmental impacts of the needless production of food must be
considered at the different life stages (production, transport, manufacturing, distribution…)
of the food chain, taking into account that the food sector represents 30/31% of Global
Warming Potential7. These life-cycle impacts must be added to those resulting from the
waste itself.
According to a recent UNEP study8 over half of the food produced today is lost, wasted or
discarded as a result of inefficiencies in the human-managed food chain. Reducing the
amount of food waste is critical if MS are to meet targets on addressing climate change and
limiting greenhouse gas emissions as well as fulfilling obligations under the European
Landfill Directive to reduce biodegradable waste going to landfill.
Despite the advances in food waste management (increased home-composting, technical
innovations in waste treatment), waste volumes continue to grow. Research and increased
efficacy of measures at all levels in the EU is thus called for to reduce the significant
environmental, economic and social impacts of food waste.
In this study, the sectors below related to the life cycle of food products are referred to.
Please note that while cited in relation to aggregated environmental impacts of the food
production chain, the Agricultural sector is out of the scope of the analysis presented on
food waste causes, quantities and potential policy options, as defined by the study’s Terms
of Reference. The sectors cited can be understood to mean the following in context of this
study:
 Agricultural sector: Production sector involved with agricultural activities such as
cattle raising, farming and harvesting of fruits and vegetables. May produce
products which are sent directly to market or used as inputs for other production
processes, e.g. apples could be sold as such or could be used as a primary material
for the manufacturing of apple juice or apple sauce
 Manufacturing sector: Production sector involved in the processing and
preparation of food products for distribution
 Wholesale/Retail sector: Production sector involving the distribution and sale of
food products to individuals and organisations
 Food Service sector: Production sector involved in the preparation of ready-to-eat
food for sale to individuals and communities; includes catering and restauration
activities in the hospitality industry, schools, hospitals and businesses
 Household sector: Sector involves food waste generated in the home by consumers
in household units

7
8
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Environmental Impact of Products (EIPRO) ec.europa.eu/environment/ipp/pdf/eipro_report.pdf
UNEP (2009) The Environmental Food crises: Environment's role in averting future food crises
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CONTEXT
Obesity is a growing global problem, affecting 1.7 billion people, while 800 million people
worldwide are under-nourished. On a local level, 200,000 people go hungry in Brussels,
while this study estimates that Belgian households throw away 89kg of food per person
each year. Globally, nine million people die of hunger each year9, while current food
production is sufficient to feed the world’s population.
The production and consumption of food products has shifted over the last thirty years as a
result of rising per capita incomes, lifestyle changes and demographic shifts, such as an
increase in single person households. Concentration and competition in the international
food market has driven changes in the variety and availability of food products.
Technological innovations have incited further changes, for example, increases in crop
monoculture. Attitudes towards food safety, product labelling, and the impact of food
consumption on the environment have had broader impacts, a recent example being the
evolution of the ‘low-impact diet’, where meat consumption is minimised and local,
seasonal produce is prioritised.

EU POLICY MEASURES TO REDUCE FOOD WASTE
The management of food waste involves several policy areas including sustainable resource
management, climate change, energy, biodiversity, habitat protection, agriculture and soil
protection. This section provides an overview of the existing EU and MS measures to reduce
the environmental impacts of food waste.
 Biodegradable waste diversion targets of the Landfill Directive 1999/31/EC
The Council Directive 1999/31/EC of 26 April 1999 also known as the Landfill Directive,
sets as a policy target the staggered reduction of biodegradable municipal waste (BMW)
going to landfill. The Landfill Directive places an absolute target on the tonnage of BMW
that can be land filled by 2006, 2009 and 2016 by linking the quantity permitted to the
quantity produced in 1995. Thus the Directive obliges MS to reduce the amount of
biodegradable waste in landfills by 65% by 2016 compared to 1995 levels. This means,
for instance, that if BMW production doubles between 1995 and 2016, only 17.5 % of
BMW produced in 2016 can be land filled. As of 2006, MS are restricted to land filling a
maximum of 75% of the total amount by weight of BMW produced in 1995. This target
becomes 50% in 2009 and 35% in 2016. However, the Landfill Directive does not submit
countries to binding specifications on methods for disposal of BMW not sent to landfills,
a situation which has led most MS to opt for incineration.
 Waste Framework Directive
Directive 2006/12/EC of the European Parliament and of the Council of 5 April 2006 aims
to protect human health and the environment against harmful effects caused by the
collection, transportation, treatment, storage and disposal of waste.
On June 17th 2008, the European Parliament adopted a legislative resolution approving
the Council’s common position for a new Waste Framework Directive. The Waste

9

Bruxelles Environnement:
http://documentation.bruxellesenvironnement.be/documents/Ecoles_DosPedAlimentation_4_FR.PDF?langt
ype=2060
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Framework Directive was reviewed with the aim of simplifying it, providing clearer
definitions and strengthening the measures required on waste prevention.
The revised Directive will streamline EU waste legislation by replacing three existing
directives: the current Waste Framework Directive, the Hazardous Waste Directive and
the Waste Oils Directive.
The revised Directive:
•

sets new recycling targets to be achieved by MS by 2020

•

strengthens provisions on waste prevention through an obligation for MS to
develop national waste prevention programs and a commitment from the EC to
report on prevention and set waste prevention objectives

•

sets a clear, five-step hierarchy of waste management options in which
prevention is the preferred option, followed by re-use, recycling and recovery,
with safe disposal as the last recourse

•

clarifies a number of important definitions, such as recycling, recovery and
waste, also draws a line between waste and by-products and defines end-ofwaste criteria

Furthermore, there is a clear strategy towards the separate collection and treatment of
bio-waste:
Article 22 “Bio-waste”: “Member States shall take measures, as appropriate, and in
accordance with Articles 4 and 13, to encourage:
(a) the separate collection of bio-waste with a view to the composting and digestion of
bio-waste
(b) the treatment of bio-waste in a way that fulfils a high level of environmental
protection
c) the use of environmentally safe materials produced from bio-waste
 Thematic Strategy on the Prevention and Recycling of Waste
The Thematic Strategy on the prevention and recycling of waste sets a direction for EU
action and describes the ways in which waste management can be improved. The aim of
the strategy is to reduce the negative impact on the environment that is caused by
waste throughout its lifecycle, from production to disposal.
The main focus of the strategy for preventing waste production is on reducing the
environmental impact of waste and products that will become waste. In order to be
effective, this impact must be reduced at every stage of a resource’s lifecycle. The
strategy places particular emphasis on biodegradable waste, two-thirds of which must
be redirected for disposal using methods other than landfill as is required under
Directive 1999/31/EC.
 Green Paper on bio-waste management in the EU
In December 2008, the Commission published a Green Paper on bio-waste management
in the EU and launched a consultation process to gather opinions on whether a specific
stand-alone EU Bio-waste Directive was needed. The purpose of the Green Paper was to
explore options for the further development of the management of bio-waste by
reviewing the current situation of bio-waste management in the EU.
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 Communication on future steps in bio-waste management in the European Union
In May 2010, the Commission released a Communication on bio-waste management in
the EU, including recommendations on managing bio-waste such as encouraging the
usage of separate collection as well as laying out the future planned steps on the part of
the EC for addressing bio-waste in the EU. The key tenets of EC future action related to
bio-waste include: encouragement of prevention of bio-waste, treatment of bio-waste
according to the waste hierarchy, protection of EU soils via a focus on compost and
digestate, investment in research and innovation and efforts to reinforce the full
implementation of the existing set of EU waste legislation.

OBJECTIVES AND METHODOLOGY
This study investigates food waste, quantifying the scale of the problem in the EU27,
identifying the causes of food waste, its environmental impacts and existing reduction
initiatives, forecasting the evolution of food waste over a fifteen year period (2006-2020)
and finally developing additional policy options and modelling their potential results. Detail
on the steps in the study can be found below along with information on the stakeholder
consultation accompanying the study.
In the work of quantification, the majority of data originates from 2006. In some cases, the
only available data came from research undertaken in other years; which was used where
no alternative was available.
Quantification of Food Loss & Identification of Causes
The first portion of the current study seeks to investigate causes of food waste, as
assessed in literature and grouped into the sectors of Manufacturing,
Retail/Wholesale, Food Service/Catering and Households. Next, the study
estimates currently generated food waste volumes, using EUROSTAT data to
estimate food waste generation for the four sectors, with a baseline year of 2006.
This is complemented by an analysis of the potential environmental impacts of
food waste generation, including GHG, throughout the entire lifecycle of the food
production chain.
Inventory of Existing Initiatives
The second portion of the study seeks to identify and analyse existing food waste
prevention initiatives, including awareness campaigns, research projects,
industrial uses, redistribution programmes, waste measurement programmes,
informational tools, regulatory measures, training programmes and logistical
improvements.
Forecasts Based on Current Scenario
The third portion of the study forecasts future food waste generation over a 15
year time horizon (from 2006 to 2020), considering the impact of factors such as
population growth, disposable income, policy impact, prevention initiatives and
other environmental factors.
Identification and Analysis of additional Policy Measures
The fourth portion of the study identifies and analyses five additional policy
measures for possible implementation by the EC to address food waste. The five
28
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potential policy options were selected based on analysis in the previous portions
of the study focusing on food waste causes, quantities and forecasted future food
waste generation. The five options were selected in close consultation with the
European Commission. A semi-quantitative impact matrix was completed to
assess the economic, environmental and social costs and benefits of each option
and to select the three most promising options for reducing food waste
generation in the EU27. As a final step, three policy options were selected, once
again in consultation with the European Commission, using a semi-quantitative
matrix and an assessment of pros and cons. The three selected policy options
were compared with food waste forecasting completed earlier in the study.

STRUCTURE OF THE REPORT
The report is divided into four chapters reflecting four tasks:
Task 1: Quantification of Food Loss & Identification of Causes
Task 2: Inventory of Existing Initiatives
Task 3: Forecast based on Current Scenario
Task 4: Identification & Analysis of Additional Policy Measures
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1. QUANTIFICATION OF FOOD LOSS & IDENTIFICATION OF
CAUSES

INTRODUCTION
Chapter 1 seeks to quantify current food loss in the EU and identify food waste causes
across the following four sectors: Manufacturing, Wholesale/Retail, Food Service and
Households. The chapter comprises the following sections:
 1.1 Causes of food waste
 1.2 Quantity of food waste
 1.3 Quantitative assessment of environmental impact of food waste

KEY FINDINGS
Section 1.1 assesses the causes of food waste, examining specific areas of and reasons for
food loss in the following sectors: Manufacturing, Wholesale/ Retail, food service and
restaurants (including hospitality industry, schools, hospitals) and Households. Causes of
food waste are common to both the household and the Food Service sectors and involve a
range of issues including portion size, labelling, packaging, storage, awareness,
preferences, planning and socio-economic factors. In the Wholesale/Retail and
Manufacturing sectors logistical and technical issues figure prominently. The range of food
waste causes identified imply two sorts of prevention strategies, those that implicate
producers and retailers in helping prevent household food waste by incentivising the
creation and promotion of waste resistant products and those aiming at consumer
behaviour change through educational tools and campaigns. Section 1.1 provides context
for the sector-specific initiatives documented in Chapter 0 and for informing policy
selection in Chapter 4.
Section 1.2 identifies quantities of food waste produced, assimilating available data on
food waste generation by MS and by sector (Manufacturing, Wholesale/Retail, Food
Service, and Households). Using EUROSTAT data and the findings of a literature review and
stakeholder consultation, the study arrived at the best estimate of approximately 89 Mt of
food waste generated in the EU27 annually. An analysis by sector showed that the
Household sector produces the greatest proportion of food waste and generate
predominantly avoidable food waste. The Manufacturing sector is responsible for the next
largest proportion of food waste; however, predominantly inedible food waste is produced.
Both the Manufacturing sector and the Wholesale/Retail sector have significantly less
standardised data available to accurately assess food waste generation.
Section 1.3 involves a quantitative assessment of environmental impact of food waste. The
overall impact of food waste in Europe can be estimated as equal to at least 170 Mt of CO2
eq., with an average of 1,9 t CO2 eq./t of food wasted. In comparison, this figure is in
between the total emissions of greenhouse gases of Romania (145.916 Mt, according to
EUROSTAT) and of the Netherlands (206.911 Mt, according to EUROSTAT) in 2008.
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1.1 CAUSES OF FOOD WASTE
This initial section of Chapter 1 synthesises the use of the existing evidence base,
stakeholder experience and selected expert interviews to document the principle causes of
food waste in four key sectors. Food waste generated by the Manufacturing,
Wholesale/Retail, Food Service and Household sectors is explored separately below,
highlighting the specific areas where food is lost, providing a context for the sector-specific
initiatives documented in Chapter 0 and informing policy selection in Chapter 4.
Causes of food waste are common to households and businesses, and involve portion size,
labelling, packaging and storage issues on the one hand, and awareness, preferences,
planning and socio-economic factors on the other. These causes invite two groups of
prevention strategies, those that implicate producers and retailers in helping prevent
household food waste, by incentivising the creation and promotion of waste resistant
products, and those targeting consumers through educational tools and campaigns. Table 1
below lists the key causes of food waste and the sectors they impact.

Table 1: Key causes of food waste and impacted sectors

Sources of food waste exist at all process stages between farm and fork. This study begins
when raw materials and fresh produce leave the farm, as agricultural policy is not an area
this study touches upon.10 Among the four sectors investigated, household waste has been
most fully analysed in the available literature. The concentration of research at household
level is validated by the findings in section 1.2 of Chapter 1 on quantities: this sector indeed
generates the highest proportion of edible food waste.
The principle causes by sector are described below.

10

While this study does not cover agricultural food waste prevention, it may be noted that there have been
several recent occasions where crops have been left in the field unpicked, because the market price of the
crop did not justify the expense of harvesting. The Agricultural sector may be an important statistical area
for food waste for further research.
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i. MANUFACTURING & PROCESSING
Food waste is largely unavoidable (inedible) at this level, according to Danish research to be
published this year11, particularly for meat products, involving principally bones, carcasses,
and organs that are not commonly eaten.
Technical malfunctions also play a role, including overproduction, inconsistency of
manufacturing processes leading to misshapen products or product damage, packaging
problems leading to food spoilage, and irregular sized products trimmed to fit or discarded
entirely.
At processing level, much waste is generated as a result of legislative restrictions on outsize
produce. The phasing out of regulations on the size and shape of fruit and vegetables,
approved by the European Commission (Commission Regulation (EC) No 1221/2008 of 5
December 2008) should significantly reduce the quantity of fresh produce needlessly
discarded before reaching retail outlets.12 This odd-shaped produce will now be available at
a lower cost, increasing the access of low-income families to fresh fruit and vegetables.
ii. HOUSEHOLDS
Causes of household food waste which can be addressed by policies targeted at
producers:
Labelling issues
Misinterpretation or confusion over date labels is widely recognised for its
contribution to household food waste. In many MS, there is a lack of consistency
in the terms employed (“best before”, “use by”, “sell by”, “display until”), with a
tendency among consumers to treat all terms equally, and in some cases to leave
a safety margin before the stamped date.
Applying “best before” dates to products that show visible signs of decay may be
unnecessary, causing consumers to discard something that does not pose a safety
risk. Consumers might be better left to judge the quality and safety of such
products autonomously, bread or potatoes for example. The use of “best before”
dates, by contrast, on products that are liable to pose microbiological risks after a
certain date, is also a concern, eggs or yoghurt for example. In this scenario,
consumers may consider the date as a quality indicator, when in fact the product
may have become dangerous.
At the point where consumers decide whether to eat or discard a food product in
the household, sensory judgements on the quality and safety of the food will
interplay with an assessment of the date label on the product. A lack of clarity and
consistency in date labels thus results in a greater proportion of discarded food
that was in fact still edible.
The following diagram shows the interaction of criteria used in assessing product
edibility.

11

Copenhagen Resource Institute (2010) Study for the Danish Ministry of the Environment [As yet
unpublished]
12
COMMISSION
REGULATION
(EC)
No
1221/2008
of
5
December
2008:
eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF
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Figure 2: ‘Routes’ to deciding whether a product is okay to eat

13

Source: WRAP (2008) Research into consumer behaviour in relation to food dates and portion sizes

Storage
Inappropriate storage conditions leads to food waste throughout the supply chain
and is no less important in the household. Lack of consistency in food storage
labels can contribute to premature food spoilage, as can the absence of storage
guidance and lack of consumer attention to labels where provided. Storage
conditions will also vary based on climate and household temperature. WRAP
reports that over two million tonnes of food is not being stored correctly in the
UK, multiplying food wastage and presenting potential safety concerns.14 Optimal
storage conditions, by contrast, can significantly extend the edible life of products,
often beyond expiry dates. Airtight containers, for example, easily maintain the
quality of dry foods such as fruits, nuts, rice, pasta, beans and grains over long
periods.
Packaging issues
Packaging can also enhance food product longevity. The lifetimes of products with
a high water content, cucumbers for example, can be extended fivefold through
plastic film wrapping, as it reduces water loss. 15 Packaging also performs a
protective function for fragile goods. The trade-off between food and packaging
waste must then be considered, based on the environmental impacts of the two
waste streams, though this again will be highly product specific. In some
instances, lightweight packaging can significantly extend the shelf life of fresh
produce; in other cases the benefit can be marginal.
Re-sealable packaging furthermore can easily extend the edible life of many food
products.
13

WRAP (2008) Research into consumer behaviour in relation to food dates and portion sizes
Ibid.
15
Morrisons “Keep it Fresh Test”: www.morrisons.co.uk/Corporate/Press-office/Corporatereleases/Morrisons-launch-Great-Taste-Less-Waste-campaign-to-save-families-up-to-600-per-year-/
14
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Portion sizes
The trade-off between food and packaging waste continues when considering
portion sizes. Bulk packaging minimises the ratio of packaging to food product
delivered to the consumer, though the quantity may be greater than the
consumer can use while the product is fresh.
Individually sized portions can minimise food waste, but create extra waste in
another waste stream (plastics, glass etc). Better storage knowledge, freezing and
preserving information, and storage equipment in the household can help bulk
purchases last longer and minimise reliance on smaller portions.

Causes of household food waste that can be addressed through consumer-targeted
policies:
Awareness
Not everyone thinks about what they throw away. While the last three decades
have seen a growing general environmental awareness in the EU, food waste has
not been a policy priority since the First World War: abundant food production in
the intervening years has induced some complacency in the purchase,
consumption and wastage of food resources.
While resource efficiency is gaining in profile, the profusion of environmental
behaviour changes called for can be overwhelming. Wasteful behaviours with
regard to food can be entirely unconscious. Drawing public attention to the extent
of the problem can be highly effective, or awareness campaigns might focus on
the practical or attitudinal considerations which are discussed separately below.
Knowledge
A lack of awareness coupled with a lack of knowledge about prevention measures
exacerbates food waste in the household. In practical terms, items such as
leftover meat, bread, rice or pasta, which were historically reemployed in many
classic European dishes, are now more easily discarded. Stale bread for example
was habitually transformed into a range of traditional dishes: panzanella in Italy,
pain perdu in France, bread pudding in the UK, taking advantage of every morsel
of food. Information on food waste prevention techniques can thus help
households understand how to buy smarter and use what they buy more
efficiently.
Planning issues
A lack of attention in food purchasing can be attributed to the abundant
availability of food in MS and the relatively low cost of food products in relation to
household income. “Buying too much” or “lack of shopping planning” are thus
frequently cited as causes of food waste in the household, due to goods
purchased that perhaps do not combine well to make a meal, were not wanted to
by the other members of the household or in the case of highly perishable goods,
could not be eaten in time.
Compounding lack of planning on the part of consumer, the promotional sale of
several units of food products by retailers (two-for-one deals, for example) has
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been identified as a further source of household food waste, in terms of buying
more than is needed.
Careful planning does not resolve all issues however. The planning and purchase
of very specific food products for a particular recipe or special occasion, which
was then not made or did not happen, was identified as a cause of household
food waste by a 2001 US study16. Many of these non-versatile food products are
ultimately discarded after a certain time in the kitchen cupboard or after reaching
their expiry date.
Preferences
Some food waste is generated needlessly, mainly due to a lack of planning and
attention. However, other food waste materials are discarded due to personal
preference by the consumer, and this area represents 1.5 million tonnes per year
in the UK according to WRAP (see below division of household food waste by
avoidability). Examples of food items discarded due to preferences include potato
skins, apple skins, bread crusts etc. It may be particularly difficult to effect change
in this area.
Changes in habits or diets may also play a role in the discard of food products with
longer shelf lives (products with a high calorific content may feature strongly
here). Causes of food waste in the household waste stream may also include
products purchased for the first time that the consumer then “did not like”17.
18

Figure 3: Weight of food and drink waste generated by UK households, split by avoidability

Source: WRAP (2009) Household Food and Drink Waste in the UK

Attitudes
A problem informally but frequently cited for the generation of food waste is the
undervaluing of food resources by consumers based on its low market value. The
obesity crisis, furthermore, demonstrates a change of relationship with an
attitude towards food in comparison with previous eras.

16

Wansink, B. (2001) ‘Abandoned Products and Consumer Waste: How did That get into the Pantry?’
Choices foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf
17
Wansink, B. (2001) ‘Abandoned Products and Consumer Waste: How did That get into the Pantry?’,
Choices foodpsychology.cornell.edu/workcenter/2001-2002_dfs/Abandoned-Products-Choices-2001.pdf
18
WRAP (2009) Household food and drink waste in the UK
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Life cycle costing of food products with the aim of reflecting their real economic
and environmental price might in the long-term change the perceptions of food as
rapidly disposable.
Similarly, cultural norms, such as cooking more than the family or group of visitors
could possibly eat, remain present in many MS and worldwide. The OECD, in its
environmental performance review of Korea, makes an observation that also rings
true in the EU:
“Traditionally, it is considered courteous to prepare more food for a meal than can
19
be eaten, and it is customary to have leftover food.”

Further attitudinal considerations regard overwhelming the consumer with
environmental obligations. This is a recurrent problem with waste prevention
affecting many waste streams beyond food: consumers feel that they have ‘done
their duty’ by engaging in a highly visible environmental behaviour, such as
recycling, but waste prevention is difficult to see and therefore easier to ignore or
avoid.
Attitudes that may help counteract food waste include the recent interest in a
‘local impact diet’ and the return of the ‘clean your plate’ ethic, which had been
omnipresent in the earlier half of the 20th Century. However, this comes at a time
when obesity and excessive food consumption have also become a problem.
Household food behaviours are habitual and intuitive20, and a wide range of
causes can be attributed to actions that the consumer does not think about. Food
waste preventing behaviours are thus also multiple, and a suitable response will
involve a range of complementary policies.
Socio-economic factors
Certain socio-economic conditions are more conducive to the generation of food
waste. Single person households are more wasteful because of the lack of
opportunity for sharing food, young people generate more food waste (due to
fewer meals being consumed at home, less concern for waste, less experience
meal-planning etc.)21.
Socio-economic causes are likely to be the least manoeuvrable through policy
application, but while the size of the household is unlikely to be influenced, the
behaviours within it irrespective of size remain susceptible to general consumeroriented awareness and informational strategies.
iii. DISTRIBUTION AND WHOLESALE
Limited sources of information on the scale of food waste at this level have been identified;
Charlotte Henderson of WRAP’s Retail Grocery Supply Chain Programme noted that the
distribution phase was not a key area in WRAP research as not a great deal of food waste is
generated during this phase. Areas where food waste may be generated include those
common to both the Wholesale/Retail sector and at the Manufacturing/Processing level,
namely inaccuracies in stock management and forecasting, and packaging problems.

19

OECD, (2006) Environmental Performance Reviews: Korea, OECD Publishing, Paris, France.
DEFRA,(2009) Food Synthesis Review 2009.
21
WRAP, (2008) The food we waste.
20
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Excess stock due to “take-back” systems and last minute order cancellation22, such as
contractual obligations for suppliers to accept the return of products with 75% residual
shelf life from retailers who have not yet sold them, can result in the discard of safe and
edible food products on a large scale. Inaccurate ordering and forecasting of demand also
affects the Wholesale/Retail sector.
Stock transportation can lead to both packaging and storage problems. Poor packaging
performance resulting in damage to food products will lead to the discard of the product.
As noted earlier, damage to the product’s primary or secondary packaging also often means
the product will be discarded, while the food itself is unharmed. It is expected generally
however that packaging materials have been optimised to minimise waste and hence waste
is expected to be limited here.
Furthermore, extreme changes in temperature during shipment can spoil or shorten the
shelf life of food products. Meat and fish products are particularly sensitive to temperature
conditions during transportation and storage. The degree of degradation of such products
can be attributed to cumulated breaks in the cold chain. Research on ‘time temperature
indicators’ currently underway aims to enable the tracking of temperature changes of food
products during the supply chain, facilitating the identification of those areas where food
spoilage occurs.23
iv. THE RETAIL SECTOR
Food waste due to inefficiencies in business operations are shared across the supply chain,
and in the Retail sector focus on stock management. Difficulties anticipating demand
resulting in overstocking affect most product groups; seasonal foods (Christmas cakes or
Easter eggs for example) are particularly sensitive to this because of their short shelf life.24
Storage, handling and packaging also impact food condition and thus wastage.
Charlotte Henderson underlined that food waste in the Retail Sector is highly product
specific, leading WRAP to focus on eleven fruit and vegetables in a resource mapping study
to be published in 2010. Exposure to light increases in-store wastage of potatoes, for
example. Optimised storage conditions for fresh produce in particular in the retail
environment will increase the amount sold to consumers, increasing turnover and reducing
waste at the same time.
Marketing strategies (two for one deals, for example) often promote food nearing the end
of its edible life, addressing overstocking problems. However, this may shift some of the
food waste from Retail level to Households, where sufficient time to safely consume the
product is lacking.
Minimum product quality requirements may increase the quantity of edible food discarded
at Retail level, due to packaging defects, product damage or aesthetic issues that do not
affect the quality or safety of the food. Promotional strategies could help to reduce this
type of waste. Furthermore, the sale of different qualities of fresh produce at different
price levels can help maximise their use (Premium, regular and economy level onions for
example, based on size and condition).
22

DEFRA (2007) Report Food Industry Group on Waste
FRESHLABEL, Enabling traceability of the Cooling Chain of Fresh and Frozen Meat and Fish Products by
means of Taylor-made Time/ Temperature Indicators:
http://cordis.europa.eu//fetch?CALLER=FP6_PROJ&ACTION=D&DOC=2900&CAT=PROJ&QUERY=117070079
0497&RCN=74777&DOC=1&QUERY=012686305b05:3625:021800bc
24
OECD (2002) Household Food Consumption: Trends, Environmental Impacts and Policy Responses
23
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v. FOOD SERVICE AND CATERING
Hospitality Industry
The hospitality industry for the purposes of this study refers to hotels, restaurants
and for-profit catering services (including workplace cafeterias). This area
includes, in principle, catering facilities provided by transport services (rail
companies, airlines etc), though this has not been covered by this study due to a
lack of evidence at the present time. Phil Williams of WRAP was interviewed
regarding this area, discussing the current WRAP hospitality industry food waste
study.
Causes of food waste generation strongly resemble those identified in the
Household sector and are discussed below.
 Portion sizes
Consumers eat 92% of the food they serve themselves, according to a 2005
study at Cornell University 25 . Where portion sizes are imposed, in
cafeterias/canteens for example, food waste is generated that might have
been avoided by allowing customers to serve themselves and pay for their
serving by weight.
There seems to be scope to optimise set portion sizes of dishes. Where a
self-service option is not viable, a choice of portion size may reduce food
waste generation by recognising that individuals have different portion
needs. Restaurants such as the chain TGI Friday’s in the United States are
demonstrating that this is viable by offering smaller versions of existing
dishes (please see 2.1).
Furthermore, the preponderance of single serving items in hotels and many
catering facilities, (jams, cereals, juice and milk cartons for example), lead
to food waste that could easily be avoided by allowing customers to serve
themselves from central containers.
 Awareness
Hospitality industry awareness of food waste is growing in line with overall
environmental awareness, but is currently still low, according to Phil
Williams, responsible for WRAP’s hospitality industry food waste study,
which will be published this year. Importantly, WRAP mentioned anecdotal
evidence of significantly higher awareness in businesses that had their food
waste collected separately, as workers physically confronted the quantities
of food waste they had generated.
 Logistics
Difficulties in planning in the hospitality industry can be linked to variability
in the numbers of customers anticipated. Two key issues stand out here:
•

Reservations: where reservations are expected, the quantity of
food needed, particularly highly perishable products, is much
easier to estimate

25

Wansink, B., (2005) ‘Super bowls : serving bowl size and food consumption’, Journal of the American
Medical Society smallplatemovement.org/doc/big_bowls_spoons.pdf
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•

Buffets: where food is served via a buffet, customers often
expect that nothing will run out, particularly in the luxury market,
causing businesses to prepare and cook substantially more than
will be consumed. Free or all-you-can-eat buffets may
furthermore increase the amount of food taken and not
consumed by customers.

A final logistical issue in restaurants is cooking, according to the ‘just in
time’ principle. Where food is overcooked or not cooked at the same time
as the rest of the table’s dishes, it is commonly discarded and the process is
restarted.
 Attitudes
The practice of taking home restaurant leftovers is frowned upon in some
parts of Europe, a practice that would enable substantial reduction of
restaurant food waste.
 Knowledge
The lack of clearly defined channels for hospitality industry enterprises to
direct edible food towards charitable organisations may strongly impact the
diversion of edible food waste from opportunities for reuse.
Schools
Familiar issues arise in school cafeterias and other cost-catering environments.
Anja Van Campenhout of Bruxelles Environnement was consulted on this section.
Key causes of food waste in schools include:
 Attitudes
Food is often not considered valuable to children, as it is plentiful. The
question has been raised as to whether free school lunches further
undermine the perceived value of food among schoolchildren. This may
also contribute to taking more than is needed.
 Preferences
Limited budgets or lack of motivation to raise quality can aggravate food
waste in schools, which have often had difficulty appealing to the tastes of
their customers. Bio-Forum, an association representing the organic
agriculture sector in Belgium, has combated these problems by working on
food presentation and the choice of spices in its Sustainable Canteens
programme, part of which focuses on schoolchildren.
 Portion sizes
Fixed portion sizes in schools often results in larger waste quantities,
because appetites can vary particularly strongly among children.
 Logistics
Studies in the USA have found that scheduling lunch after breaktime can
reduce food waste by 30%26, given that children are hungrier, and do not
hurry through their lunches to start breaktime.

26
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Mixing of ingredients in large quantities before serving can exacerbate food
waste, because mixed products often last less long than products that are
stored separately.
Hospitals
Research into food waste generated by hospitals and institutions takes place
predominantly at a local level, according to Phil Williams at WRAP. Catering in
institutions such as hospitals creates particular food waste problems because
individuals fed often have little control over eating times, portion sizes or meal
choice. A lack of autonomy, often compounded by low food quality, results in a
scenario where patients may opt to eat less than they might otherwise.

1.2 QUANTITY OF FOOD WASTE
This portion of Chapter 1 details the identification of possible sources of data on food waste
generation at MS level and by sector (Manufacturing, Wholesale/Retail, Food Service and
Households). Data was collected through the EUROSTAT database, through a literature
review and via stakeholder consultation. Where gaps in data were apparent, hypotheses
were made and are clearly described below, in order to reach the most accurate estimation
of current EU food waste generation based on existing information.
i. PRIMARY DATA SOURCE: EUROSTAT
Relevant waste categories
The principle source of data on food waste generation was EUROSTAT27, which
lists data for the 27 EU MS in the following categories:
 (EWC_09) Animal and vegetal wastes
 (EWC_0911) Animal waste of food preparation and products
 (EWC_093) Animal faeces, urine and manure
From these a further waste stream, more pertinent to the current study, can be
calculated:
 (EWC_09_NOT_093): Animal and vegetal waste excluding slurry and
manure
Methodologies of data collection and calculation differ between MS. EUROSTAT
states that “Member States are free to decide on the data collection methods.
The general options are: surveys, administrative sources, statistical estimations or
some combination of methods.” (EWC_09) Animal and vegetal wastes may as a
result, in some instances, include some green wastes in addition to food waste,
but it forms nevertheless the most reliable waste category for which all MS have
data.
Other more specific data available on EUROSTAT, including (EWC_0911) animal
waste of food preparation and products, are included within the EWC_09 total

27

EUROSTAT Data Explorer:
http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database
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and have therefore not been disregarded. As this study does not address
agricultural waste, (EWC_093) animal manure has been excluded.

Sectors
The EWC_09 data are given for all MS by NACE-branch28. The NACE branches
distinguished are:
 A - Agriculture, hunting and forestry
 DA - Manufacture of food products; beverages and tobacco
 HH - Households
 Other Sectors
Branch DA has been used for Manufacturing sector data and branch HH for the
Household sector. As this study does not address agricultural waste, Branch A Agriculture, hunting and forestry has been excluded from calculations, but the
EUROSTAT data for this sector remains in Table 2 below for reference purposes. It
can be noted that this sector has the second highest proportion of food waste
according to EUROSTAT data disclosure.
Generation of (EWC_09_NOT_093)
2006 is the most recent year for which data is available on EUROSTAT, and this
was used as the reference year.
Table 2 below shows the generation of (EWC_09_NOT_093): Animal and vegetal
waste excluding slurry and manure for the year 2006 in tonnes and Table 3 in
kg/capita. Per capita calculations used EUROSTAT population data for the EU27,
also with 2006 as the reference year.

28

The NACE (Nomenclature des Activités Economiques des Communautés Européennes) designates the
type of activity selected. Relevant NACE branches for this preparatory calculation are DA (Manufacture of
food products, beverages and tobacco), HH (Households), A (Agriculture, Hunting and forestry). The"Other
category" NACE branch has also been used.
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Table 2: Animal and vegetal waste excluding slurry and manure (EWC_09_NOT_093) in tonnes
in 2006
NACE Branch
DA A -Agriculture, Manufacture of
hunting and
food products; HH-Households Other sectors
forestry
beverages and
tobacco
EU-27

Total w ithout
Agriculture,
hunting and
forestry

Total

32 636 495

37 307 575

23 351 264

16 821 345

110 116 678

77 480 183

Austria

9 500

570 544

661 300

502 259

1 743 603

1 734 103

Belgium

170 682

2 311 847

934 760

945 308

4 362 597

4 191 915

Bulgaria

255 754

358 687

0

27 491

641 932

386 178

Cyprus

19 574

186 917

0

21 421

227 912

208 338

123 559

361 813

108 723

112 673

706 768

583 209

Czech Republic
Denmark

997

101 646

38 923

45 341

186 907

185 910

Estonia

24 036

237 257

1 298

36 059

298 650

274 614

Finland

2 334

590 442

95 102

207 587

895 465

893 131

France

453 300

626 000

2 973 800

2 128 974

6 182 074

5 728 774

Germany

525 441

1 848 881

7 676 471

862 344

10 913 137

10 387 696

Greece

284 662

73 081

0

2 400

360 143

75 481

Hungary

311 772

1 157 419

45 509

305 840

1 820 540

1 508 768

Ireland

1 568

465 945

538 651

292 806

1 298 970

1 297 402

Italy

98 652

5 662 838

2 706 793

407 530

8 875 813

8 777 161

Latvia

38 049

125 635

10 466

10 531

184 681

146 632

271 599

222 205

737

248 291

742 832

471 233

Lithuania
Luxembourg
Malta
Netherlands
Poland

691

2 665

62 538

30 829

96 723

96 032

7 481

271

1 778

2 840

12 370

4 889

1 256 541

6 412 330

1 703 416

1 206 057

10 578 344

9 321 803

16 462 589

6 566 060

2 049 844

356 259

25 434 751

8 972 162

Portugal

41 057

632 395

0

373 767

1 047 219

1 006 162

Romania

8 037 598

487 751

0

1 089 466

9 614 815

1 577 217

Slovakia

41 357

347 773

78 546

105 021

572 697

531 340

Slovenia

6 521

42 072

25 215

65 232

139 040

132 519

Spain

1 046 681

2 170 910

6 950

3 387 592

6 612 133

5 565 452

Sw eden

3 122 000

601 327

386 011

547 335

4 656 673

1 534 673

22 500

5 142 864

3 244 433

3 500 092

11 909 889

11 887 389

United Kingdom

Source: 2006 EUROSTAT data (EWC_09_NOT_093)

Where there is zero marked in Table 2 above, this reflects a zero on EUROSTAT
data, likely because no data was provided by the MS.
Excluding branch A (Agriculture, hunting and forestry), the above table provides
an estimation of the quantity of food waste generated in the EU27, as disclosed
by MS. It amounts to 77.5 million tonnes per annum, or around 157kg per capita
per annum for approximately 493 million EU inhabitants.
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Table 3 : Animal and vegetal waste excluding slurry and manure (EWC_09_NOT_093) in
kg/capita in 2006
Anim al and vegetal w aste excluding slurry and m anure (09 m inus 09.03) in kg/capita 2006
NACE Branch

Population
EU-27

493 194 250

DA A -Agriculture, Manufacture of
hunting and food products; HH-Households Other sectors
forestry
beverages and
tobacco

Total w ithout
Agriculture,
hunting and
forestry

Total

66

76

47

34

223

157

10 511 382

16

220

89

90

415

399

Bulgaria

7 718 750

33

46

0

4

83

50

Czech Republic

10 251 079

12

35

11

11

69

57

Denmark

5 427 459

0

19

7

8

34

34

Germany

82 437 995

6

22

93

10

132

126

Estonia

1 344 684

18

176

1

27

222

204

Belgium

Ireland

4 209 019

0

111

128

70

309

308

Greece

11 125 179

26

7

0

0

32

7

Spain

43 758 250

24

50

0

77

151

127

France

63 229 443

7

10

47

34

98

91

Italy

58 751 711

2

96

46

7

151

149

Cyprus

766 414

26

244

0

28

297

272

Latvia

2 294 590

17

55

5

5

80

64

Lithuania

3 403 284

80

65

0

73

218

138

469 086

1

6

133

66

206

205

10 076 581

31

115

5

30

181

150

Luxembourg
Hungary
Malta
Netherlands

405 006

18

1

4

7

31

12

16 334 210

77

393

104

74

648

571

Austria

8 254 298

1

69

80

61

211

210

Poland

38 157 055

431

172

54

9

667

235

0

35

99

95

Portugal

10 569 592

4

60

Romania

21 610 213

372

23

0

50

445

73

Slovenia

2 003 358

3

21

13

33

69

66

Slovakia

5 389 180

8

65

15

19

106

99

Finland

5 255 580

0

112

18

39

170

170

Sw eden

9 047 752

345

66

43

60

515

170

United Kingdom

60 393 100

0

85

54

58

197

197

Source: 2006 EUROSTAT data (EWC_09_NOT_093)

Again, where there is zero marked in Table 3 above, this reflects a zero on
EUROSTAT data, likely due to lack of data disclosure by the Member State.
Limitations and need for further research
Although (EWC_09) forms the most reliable waste category for which all MS have
data, several limitations where identified in EUROSTAT data:
 As mentioned above, EWC_09 may, in some instances, include some
green wastes in addition to food waste
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 Data on EUROSTAT is missing for certain sectors in some countries
 The ‘Other Sectors’ category is too broad to give a clear insight into the
Wholesale/Retail and Food Service sectors
 The ‘DA - Manufacture of food products; beverages and tobacco’
includes tobacco, which is not considered food waste. However, due to
unavailability of other data to separate out this portion of the ‘DA’
NACE category, the EUROSTAT data has been used including tobacco,
and this is a limitation in accuracy that has been ameliorated with the
addition of secondary data sources as far as possible.
 Large discrepancies have further been identified, showing that for
example households in Denmark produce 7kg of food waste per capita,
whereas in Luxembourg this is 133kg per capita. Furthermore, food
waste generation in the Manufacturing sector of different MS varies to
a much larger extent than can be explained by the scale of the food
production industry in those countries (see Table 7). Most
discrepancies are likely due to a lack of standardisation in definitions
and allocation of data, rather than exceptional differences between
MS.
As a consequence, an extensive literature search, combined with the stakeholder
consultation, was undertaken in order to get more precise information on
countries’ quantities of food waste. To complement the literature review,
minimum scenarios were generated for the Manufacturing and Household
sectors, where in some instances EUROSTAT and national data were evidently
under-reported.
ii. SECONDARY DATA SOURCE: NATIONAL STUDIES
Certain MS have carried out detailed research on food waste nationally, and these results
have been collated in Table 4 by sector.
Occasionally national studies presented data per capita but not total data. In these
instances, the per capita figure was multiplied by the 2006 population of that MS, as
recorded on EUROSTAT. Calculations were made for:
 Estonia, where SEI 2008 reports 30% of mixed municipal waste is kitchen waste,
and EEIC 2008 states 356,000 tonnes of mixed municipal waste were generated in
Estonia in 2008, an average 30% of this comes to 106,800 tonnes. This was
subsequently divided between the Household and Food Service sectors.
 France, where the Danish Environment Ministry Food Waste Report of 201029 and
the ADEME, the French Environment Agency, report household food waste in
France at 100kg per capita per annum, this has been multiplied by the population
of France in 2006, totalling 6,322,944 tonnes.
 Ireland, where a study by the Clean Technology Centre for the Irish EPA shows that
food waste is 16.6% of household municipal waste, which is stated as 1,761,000
tonnes in 2008, resulting in 292,326 tonnes of food waste.
 The Netherlands, where the Danish Environment Ministry Food Waste Report
presents household food waste per capita per annum as 76-149kg. An average of
112.5kg per capita was thus used to generate the national total. While among the
29
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higher figures, it compares reasonably well to the EUROSTAT per capita figure,
which is 104kg per capita.30
 Sweden, where the Naturvårdsverket (2010) study identifies household food waste
in Sweden at 100kg per capita per annum, and this was multiplied by the Swedish
population in 2006, totalling 905,000 tonnes.
The most comprehensive data on food waste is presented by WRAP in the UK. The 2010
study on supply chain food waste31 presents up-to-date quantities of food waste arisings in
the Manufacturing, Wholesale/Retail and Household sectors. Published at the end of March
2010, the quantities presented here have been updated to reflect changes in UK food waste
estimates as a result of this study. The current WRAP estimate on the Food Service sector is
unchanged at 3Mt, although a WRAP study on food waste arisings in the Hospitality
industry is currently underway which may significantly change this figure.

30

The Danish Environment Ministry commissioned a major study on food waste in 2010, using
comparative examples from MS across Europe. National data for some MS, such as the Netherlands,
originated from this report.
31
WRAP, (2010) Waste arisings in the supply of food and drink to households in the UK.
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Table 4: Food waste generation in MS as reported by national studies, by sector, in
tonnes/year
Food
Manufacturin
g and
Processing
industry

Wholesale
and retail
(including
m arket
w aste)

Households

Food service
and
restaurant
w aste

Source

EU-27
Austria

267 000

784 570

45 676

494 914

Obersteiner & Schneider
103 500 (2006), Ademilua (2009),
BMLFUW (2009)

Belgium
Bulgaria
Cyprus
Czech Republic

Denmark
Estonia

82 236

Finland

90 000

France

6 322 944

Germany

Danish Environmental
Ministry Food Waste Report
(2010)
24 564 SEI 2008, EEIC 2008
YTV Helsinki 'Food w astage
survey' (2009)
Danish Environmental
1 080 000 Ministry Food Waste Report
(2010), ADEME (2004)
2 000 000 Kohl (2009)

Greece

Panagiotis & Christopoulos
(2005)

1 461

Hungary

Ireland

292 326

Clean Technology
Centre/Irish EPA 'Food
Waste Prevention and Home
Composting' (2009)

1 837 599

Calculated from Danish
Environmental Ministry Food
Waste Report (2010)

Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia

11 405 ARSO (2010)

Spain
Sw eden
United Kingdom

2 591 000

110 253

905 000

366 000

8 300 000

298 880

Calculated from
Naturvårdsverket (2010)

3 000 000 WRAP (2010), WRAP (2009)
32

Source: Various national sources; refer to ‘Source’ column on right side of table
32

National data for some MS was sourced from the Danish Environment Ministry report on food waste in
Europe
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iii. CALCULATING FOOD WASTE GENERATION IN ALL EU MEMBER STATES
In this section, the best available data on food waste in the Manufacturing and Household
sectors will be presented. In the Manufacturing sector, a plausibility check will be used to
qualify the results of the primary data source, EUROSTAT. In the Household sector, where
data is more heterogeneous, a minimum scenario will be used where data is lacking or
insufficiently robust.
The remaining food waste generated in the EU, excluding agriculture for the purposes of
this study, is classified on EUROSTAT as ‘Other Sectors’. Using this and the supplementary
data from national studies (see Table 4 above), a best estimate for the division of this food
waste between the Wholesale/Retail sector and the Food Service sector has been made. An
overview of data limitations and recommendations is presented in the conclusion.

Manufacturing sector
Research on food waste quantities in the Manufacturing sector is limited, and the
only clear source identified for food wastage at this level, other than EUROSTAT,
was WRAP’s 2010 supply chain study for the UK.
EUROSTAT data for this sector is nevertheless comprehensive and fairly
comparable. Only three MS, with particularly small populations, lack data: Cyprus,
Luxembourg and Malta. A hypothesis was not made for these MS using data from
neighbouring countries as food production data was also lacking, and a hypothesis
for Luxembourg based on food production and food waste in Belgium was
considered unhelpful; missing data for these MS does not affect the overall total
significantly.
Based on EUROSTAT data, food waste in the Manufacturing sector represents
76kg per capita in the EU. Per capita ratios were also calculated at the National
level, but results yielded by this exercise were so heterogeneous as to be
considered unhelpful at MS level, ranging from 393kg per capita in the
Netherlands to 7kg per capita in Greece. This high heterogeneity could be
consistent with the geographic repartition of the EU food industry, which is highly
concentrated in certain countries –such as the Netherlands – and less in others –
such as Greece.
Compared to food production levels in each MS however, EUROSTAT data was
used to generate proportions of food wastage, ranging from 1% in Germany to
21% in Estonia, and 5% overall for the EU. Please see Table 5 .
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Table 5 : Food waste (FW) generation in Manufacturing sector, total (in tonnes) and
percentage wasted
Food
FW in
WRAP
production in Manufacturing
Manufacturing
tonnes
sector tonnes
sector FW
EUROSTAT
(EUROSTAT
tonnes
2006
2006)
EU-27

Population
EUROSTAT
2006

FW per capita
EUROSTAT

% of food
w asted w ith
EUROSTAT
data

% of food
w asted w ith
WRAP data

766 179 686

37 307 575

493 194 250

76

5

Austria

9 914 359

570 544

8 254 298

69

6

Belgium

27 470 839

2 311 847

10 511 382

220

8

Bulgaria

4 849 152

358 687

7 718 750

46

7

Cyprus

0

186 917

766 414

244

13 034 071

361 813

10 251 079

35

3

Denmark

9 103 122

101 646

5 427 459

19

1

Estonia

1 143 852

237 257

1 344 684

176

21

Finland

9 845 332

590 442

5 255 580

112

6

France

106 199 337

626 000

63 229 443

10

1

Germany

138 078 334

1 848 881

82 437 995

22

1

Greece

6 170 557

73 081

11 125 179

7

1

Hungary

11 702 284

1 157 419

10 076 581

115

10

5 382 309

465 945

4 209 019

111

9

97 088 841

5 662 838

58 751 711

96

6

Latvia

1 606 037

125 635

2 294 590

55

8

Lituania

4 020 685

222 205

3 403 284

65

6

Luxem burg

0

2 665

469 086

6

Malta

0

271

405 006

1

Netherlands

50 834 267

6 412 330

16 334 210

393

13

Poland

47 233 940

6 566 060

38 157 055

172

14

Portugal

12 496 826

632 395

10 569 592

60

5

Romania

10 845 823

487 751

21 610 213

23

4

Slovakia

3 841 080

347 773

5 389 180

65

9

Slovenia

1 176 515

42 072

2 003 358

21

4

101 939 483

2 170 910

43 758 250

50

2

5 197 871

601 327

9 047 752

66

12

87 004 770

5 142 864

60 393 100

85

6

Czech Republic

Ireland
Italy

Spain
Sw eden
United Kingdom

2 591 000

Source: 2006 EUROSTAT data, (Manufacturing sector from EWC_09_NOT_093)
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 Plausibility check
In order to check the plausibility of the EUROSTAT data, which was the
overarching source of data for this sector, the AWARENET33 study on food
waste and by-products and the Arcadis study on the management of BioWaste34 were used. The study provides estimates of food wastes and byproducts for different food product categories.

Table 6: Percentage of food wastes and by-products in different processes

Source: Fuentes, et. al. (2004) AWARENET: Agro-Food Wastes Minimisation and Reduction
Network

The food production of each MS is separated into similar categories by
EUROSTAT and by AWARENET (please see Table 6). While Table 6 includes
both food wastes and by-products and the percentages presented do not
show purely food or bio-waste, it is a useful reference point for verifying
the range of products and sectors taken into account when measuring food
waste.
UK food production by product category was aligned with EUROSTAT
categories and the proportion of food waste and by-products in the UK was
determined as 15,190,170 tonnes. Using WRAP data on Manufacturing
sector food waste in the UK (2,591,000 tonnes), it was determined that in
the UK, food waste represents 17% of food waste and by-products. Given a
33
34

October 2010

Fuentes, et. al., (2004) AWARENET: Agro-Food Wastes Minimisation and Reduction Network.
Arcadis (2009) Assessment of the options to improve the management of bio-waste in the European Union
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lack of other data, this ratio was applied to the other MS, as a plausibility
check on EUROSTAT Manufacturing sector food waste data.
The AWARENET plausibility check thus shows, for the quantities produced
of each category of food in each MS, what proportion of this is “normally”
wasted, with the UK as the guideline. The percentage of food waste
according to EUROSTAT data and according to the AWARENET scenario are
in general reasonably similar. Larger differences from the AWARENET
scenario will be accounted for either by inefficiencies in the MS or by
discrepancies in data disclosure in those MS. Estonia, the Netherlands and
Sweden show particular differences. Please see the Table 7.
EUROSTAT data in the Manufacturing sector was thus able to be taken for
the EU27, with the exception of the UK were the more recent WRAP study
will be used.
While questions were raised on the potential inflation of Manufacturing
sector food waste values due to the inclusion of by-products, notably as a
result of differences in the definition and calculation of food waste among
MS, Manufacturing sector data presented in this report should be
considered as the best available data.
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Table 7: Comparison of EUROSTAT and WRAP data with AWARENET scenario
Food
FW in
WRAP
production in Manufacturing
Manufacturing
tonnes
sector tonnes
sector FW
EUROSTAT
(EUROSTAT
tonnes
2006
2006)
EU-27

766 179 686

37 307 575

AWARENET
FW and Byproducts
2004 tonnes
174 447 387

Scenario 17%
of AWARENET
tonnes

% of food
w asted w ith
EUROSTAT
data

% of food
w asted w ith
AWARENET
scenario

% of food
w asted w ith
WRAP data

29 755 636

5

4

Austria

9 914 359

570 544

2 013 469

343 439

6

3

Belgium

27 470 839

2 311 847

4 815 067

821 310

8

3

Bulgaria

4 849 152

358 687

1 555 522

265 327

7

5

Cyprus

0

186 917

0

0

Czech Republic

13 034 071

361 813

2 969 333

506 482

3

4

Denmark

9 103 122

101 646

2 951 293

503 404

1

6

Estonia

1 143 852

237 257

296 049

50 497

21

4

Finland

9 845 332

590 442

2 011 259

343 062

6

3

France

106 199 337

626 000

22 515 220

3 840 440

1

4

Germany

138 078 334

1 848 881

37 440 051

6 386 181

1

5

Greece

6 170 557

73 081

2 116 667

361 042

1

6

Hungary

11 702 284

1 157 419

2 665 911

454 727

10

4

Ireland

5 382 309

465 945

1 072 793

182 987

9

3

97 088 841

5 662 838

22 924 638

3 910 275

6

4

Latvia

1 606 037

125 635

345 452

58 924

8

4

Lituania

4 020 685

222 205

982 404

167 570

6

4

0

2 665

0

0

Italy

Luxem burg

0

271

0

0

50 834 267

6 412 330

9 513 069

1 622 652

13

3

Poland

47 233 940

6 566 060

13 748 480

2 345 090

14

5

Portugal

12 496 826

632 395

3 064 803

522 766

5

4

Romania

10 845 823

487 751

3 819 591

651 511

4

6

Slovakia

3 841 080

347 773

1 079 955

184 209

9

5

Malta
Netherlands

Slovenia
Spain
Sw eden
United Kingdom

1 176 515

42 072

214 114

36 522

4

3

101 939 483

2 170 910

20 085 422

3 425 987

2

3

5 197 871

601 327

1 056 655

180 235

12

3

87 004 770

5 142 864

15 190 170

2 591 000

6

2 591 000

3

3

35

Source: 2006 EUROSTAT data (Manufacturing sector from EWC_09_NOT_093), WRAP ,
36
AWARENET

35
36
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European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

51

Household sector
The most comprehensive data on food waste so far undertaken has focused on the
Household (HH) sector, although data remains scattered.
Table 8 shows the EUROSTAT (EWC_09_NOT_093) data for the (HH) sector, as well as
the data produced by MS studies. EUROSTAT data for households contains
discrepancies that cannot be explained by other factors, such as differences in GDP or
environmental awareness. As methodologies for collecting and calculating household
data seem to vary so widely among MS EUROSTAT disclosures, a minimum scenario has
been used to compare with both EUROSTAT and national data.
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Table 8: Household food waste – EUROSTAT, National Studies and Minimum Scenario (in
tonnes)
Population
EUROSTAT
2006

EU27

HHHouseholds
EUROSTAT
2006 (tonnes)

493 194 250

23 351 264

8 254 298

661 300

Belgium

10 511 382

934 760

Bulgaria

7 718 750
766 414
10 251 079

108 723

National
studies
(tonnes)

Eurostat (2010)

Czech Republic

21 354 695

5 092 902

426 531

4 992 906

418 156

0

3 442 563

288 315

0

570 978

47 819

3 034 319

254 124

4 000 037

335 003

626 623

52 480

2 564 723

214 796

34 965 882

2 928 393

46 659 905

3 907 767

4 928 454

412 758

4 715 840

394 952

Denmark
5 427 459

38 923

1 344 684

1 298

784 570

5 255 580

95 102

63 229 443

2 973 800

France
Germany
Greece
Hungary

82 437 995

0

10 076 581

45 509

Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta

82 236

Calculated from (SEI 2008,
EEIC 2008)

YTV Helsinki 'The food
90 000 w astage survey' 2009
Calculated from Danish
Environmental Ministry Food
6 322 944 Waste Report (2010)
Eurostat (2010)

7 676 471

11 125 179

Obersteiner & Schneider
(2006), Ademilua (2009)

Danish Environmental
Ministry Food Waste Report
494 914 (2010)

Estonia

Finland

Municipal
w aste

254 981 427

Austria

Cyprus

Source

Minim um
scenario
based on
m unicipal
w aste
(8.375%)

Panagiotis & Christopoulos
1 461 (2005)

Irish EPA 'Food Waste
Prevention and Home
292 326 CompostingReport' (2009)

3 367 215

282 004

32 195 938

2 696 410

4 209 019

538 651

58 751 711

2 706 793

2 294 590

10 466

943 076

78 983

3 403 284

737

1 327 281

111 160

469 086

62 538

329 298

27 579

405 006

1 778

264 064

22 115

Netherlands

Danish Environmental
Ministry Food Waste Report
1 837 599 (2010)

16 334 210

1 703 416

10 208 881

854 994

Poland

38 157 055

2 049 844

9 882 677

827 674

Portugal

10 569 592

0

4 597 773

385 063

Romania

21 610 213

0

8 319 932

696 794

5 389 180

78 546

1 622 143

135 854

2 003 358

25 215

865 451

72 481

43 758 250

6 950

25 511 060

2 136 551

4 496 733

376 601

35 511 143

2 974 058

Slovakia
Slovenia
Spain

Sw eden
9 047 752

386 011

905 000

60 393 100

3 244 433

8 300 000

United Kingdom

Calculated from
Naturvårdsverket (2010)

WRAP (2010)

Source: 2006 EUROSTAT data (Household sector from EWC_09_NOT_093), Various national
sources (see above for detail)
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 Minimum scenario
The 2009 Arcadis study37 reports that in countries as different as Belgium
and Bulgaria the share of bio-waste in municipal waste is as similar as 35.9
% and 33.5 %, respectively.
Annex A of the study estimates furthermore that food constitutes 25% of
bio-waste that is backyard composted. The percentage of bio-waste that is
incinerated or aerobically digested varies greatly between 10% and 90%,
but is most often 50%. The 25% estimate of food in composted bio-waste
was thus taken as a conservative estimate of the food waste in bio-waste
overall, lacking more robust data.
The lower estimate of bio-waste in municipal waste (that of Bulgaria at
33.5%) was taken, offering a minimum scenario of food waste in municipal
waste at 8.375% (33.5% multiplied by 25%). The quantities of municipal
waste in the EU27 were collected and 8.375% of these sums was calculated,
in order to check the plausibility of EUROSTAT and national data using a
completely separate data source. EUROSTAT, national studies and the
minimum scenario based on municipal waste data were each calculated per
capita by MS, and these values can be easily compared in below.

 Best available data
The national studies selected were generally considered to be more
accurate, based on more intensive research and more rigorous
methodologies than disclosure of animal and vegetal waste data under the
(HH) Household sector on EUROSTAT.
When no national research was identified, EUROSTAT data was used, unless
the per capita quantity was anomalously low.
The lowest minimum scenario, based on 8.375% of municipal waste, was
22kg of food waste per capita per annum in the Household sector. When
EUROSTAT or a national study fell below this figure, 22kg was taken instead,
as a plausible minimum.

37

54

Arcadis (2009) Assessment of the options to improve the management of bio-waste in the European Union
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Table 9 below clearly indicates whether EUROSTAT, the national study, or
the minimum scenario, were selected as the best available data. The total
quantity of household food waste for the EU, based on this selection, is
found to be 37.7Mt, and 76kg per capita.
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Table 9: Household food waste per capita (EUROSTAT, national studies and minimum
scenario), final data selection and reasoning (kg/capita)
Household
FW
EUROSTAT
data per
capita
EU27

National
studies per
capita

47

Minim um
Final quantity
scenario per Final quantity
per capita
capita

87

43

37 701 761

Obersteiner & Schneider
(2006), Ademilua (2009)

National study
considered more
accurate

52

784 570

95

Belgium

89

40

934 760

89 Eurostat (2010)

Only data source

Bulgaria

0

37

288 315

37 Minimum scenario: 8.375%

No data available

Cyprus

0

62

47 819

62 Minimum scenario: 8.375%

11

25

254 124

25

494 914

Danish Environmental
Ministry Food Waste Report
91 (2010)

No data available
Other sources below
cut off
National study
considered more
accurate
National study
considered more
accurate
Other sources below
cut off
National study
considered more
accurate

Czech Republic

95

Reason

76

Austria
80

Source

Denmark
7

91

62

Estonia

Finland

1

61

39

82 236

61

18

17

41

214 796

41

France
47
Germany

100

93

Greece
Hungary

46

6 322 944

47

7 676 471

Lithuania
Luxembourg
Malta

5

0

39

394 952

39

67

292 326

Irish EPA 'Food Waste
Prevention and Home
69 CompostingReport' (2009)

46

46

2 706 793

5

34

78 983

69

0

33

111 160

133

59

62 538

4

55

22 115

1 837 599

54

22

2 049 844

Portugal

0

36

Romania

0

Spain

Minimum scenario: 8.375%

37

52

Slovenia

93 Eurostat (2010)

412 758

104

Slovakia

Danish Environmental
Ministry Food Waste Report
100 (2010)

37

Netherlands
Poland

Minimum scenario: 8.375%

0

128

Latvia

Calc. from (SEI 2008, EEIC
2008)

0

Ireland
Italy

Minimum scenario: 8.375%

113

Minimum scenario: 8.375%

46 Eurostat (2010)
34

Minimum scenario: 8.375%

33 Minimum scenario: 8.375%
133 Eurostat (2010)
55

Minimum scenario: 8.375%

Danish Environmental
Ministry Food Waste Report
113 (2010)

Only data source
No data available
Other sources below
cut off
National study
considered more
accurate
Only data source
Other sources below
cut off
Only data source
Only data source
Other sources below
cut off
National study
considered more
accurate

54 Eurostat (2010)

Only data source

385 063

36 Minimum scenario: 8.375%

No data available

32

696 794

32 Minimum scenario: 8.375%

15

25

135 854

25

13

36

72 481

36

0

49

2 136 551

49

Sw eden
43

100

42

905 000

100

54

137

49

8 300 000

137

United Kingdom

No data available
Other sources below
Minimum scenario: 8.375%
cut off
Other sources below
Minimum scenario: 8.375%
cut off
Other sources below
Minimum scenario: 8.375%
cut off
National study
calc. from Naturvårdsverket
considered more
(2010)
accurate
National study
considered more
WRAP (2010)
accurate

Source: 2006 EUROSTAT data (Household sector from EWC_09_NOT_093), Various national
sources (see above for detail)

56

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

October 2010

Other Sectors
The remaining food waste generated in the EU, excluding agriculture for the
purposes of this study, is classified on EUROSTAT as ‘Other Sectors’. Using this and
the supplementary data from national studies (see Table 4 above), two scenarios
for the division of this food waste between the Wholesale/Retail sector and the
Food Service/Catering sector have been generated.
Food waste generated by sectors other than Agriculture, Manufacturing and
Households, falls broadly into the Wholesale/Retail sector and the Food
Service/Catering sector. Waste from businesses and institutions (schools for
example) that is qualitatively similar to household waste is usually collected and
treated with municipal waste, so much of this may be classified under the (HH)
Household waste stream on EUROSTAT.
This section will look at the supplementary evidence from national studies on
Retail/Wholesale and Food Service food waste and compare this to EUROSTAT
data for ‘Other Sectors’: please find this in table 10 below.

■

 Wholesale/Retail sector
Methodologies used to calculate food waste in this area appear to vary in
scope; the data for Austria and Denmark for example focus on retail or
retail and market food waste, the other studies include wholesale and
distribution food waste specifically.
National data on Wholesale/Retail sector food waste were particularly
lacking, with only four national studies identified. Per capita figures for the
UK, Denmark and Sweden were quite closely comparable, at 6kg, 8kg and
12kg per capita. Austrian data per capita was anomalously high, at 32kg. To
ameliorate this discrepancy, this high figure was excluded and an average of
8.89kg of retail food waste per capita was reached using the British, Danish
and Swedish data. Please see table 10 below further details.
The average of 8.89kg per capita is then applied to all those MS lacking
national data. A retail food waste estimate is reached using the 2006
populations of those nations. National data is used wherever available and
the data used for each MS is clearly presented in table 11.
However, given that all of the available retail food waste data originates
from EU15 MS, its pertinence for the EU12 is not known. More detailed
data in the retail sector is much needed to gauge the food waste impact of
the sector more robustly.
 Food Service/Catering sector
National data available in this sector came from both the EU15 and the
EU12. An average for the EU15 and for the EU12 was thus made separately,
as the trend was towards higher food waste in the restaurant and catering
sector in the EU15, which may reflect differences in disposable income or
consumption of services in this sector. The EU15 (27kg per capita) and the
EU12 (12kg per capita) averages were used to complete data for MS lacking
other evidence, based on their populations. This can be seen in Table 11,
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which clearly indicates where national data was used and where the
EU15/EU12 assumptions were inserted.
Table 10: EUROSTAT food waste data on ‘Other Sectors’; National FW data on
Wholesale/Retail and Food Service/Catering sectors
EUROSTAT
2006 'Other
sectors'
tonnes

Other
sectors
EUROSTAT
data per
capita

Retail/
Retail/
Wholesale FWWholesale FW National
National
studies - kg
studies tonnes
per capita

Average
(excluding
extrem es)

EU-15
EU-15
EU-12
EU-12
EU-12

EU-15

Source

Food service/
catering FW National
studies tonnes

Food service/
catering FW National
studies - kg
per capita

8,89

EU15

14 440 221

27,32

EU12

2 381 124

11,98

EU27

16 821 345

34

Austria
502 259

61

Belgium

945 308

90

Bulgaria

27 491

4

21 421

28

112 673

11

Cyprus
Czech Republic

267 000

Denmark

45 341

8

1 080 000

17 ADEME (2004)

2 000 000

24 Kohl (2009)

EU-15
EU-15
EU-15
EU-15
EU-12
EU-15
EU-15
EU-12
EU-12
EU-15
EU-12
EU-15
EU-12
EU-15
EU-12
EU-12
EU-12
EU-15

207 587

39

France

2 128 974
862 344
2 400

0

Hungary

305 840

30

Ireland

292 806

70

Italy

407 530

7

10 531

5

248 291

73

30 829

66

EU-15

Sw eden

EU-15

United Kingdom

Luxembourg
Malta
Netherlands

2 840

7

1 206 057

74

Poland

356 259

9

Portugal

373 767

35

Romania

1 089 466

50

Slovakia

105 021

19

Slovenia
Spain

Danish
Environmental
Ministry Food
Waste Report
(2010) - Only
Retail FW, 2001
8 data

34

27

Lithuania

BMLFUW
13 (2009)

10

36 059
Finland

Latvia

103 500

24 564

EU-12

Greece

45 676

BMLFUW
(2009) - Only
Retail & Market
32 FW

Calc. from (SEI
2008, EEIC
18 2008)

Estonia

Germany

65 232

33

3 387 592

77

547 335

60

110 253

3 500 092

58

366 000

Naturvårdsverk
12 et (2010)
6 WRAP 2010

11 405

6 ARSO (2010)

298 880

Naturvårdsverk
33 et (2010)

3 000 000

50 WRAP (2008)

Source: 2006 EUROSTAT data (Other Sectors from EWC_09_NOT_093), Various national sources (see
above for detail)
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Table 11: National data on Wholesale/Retail and Food Service/Catering sectors and assumptions (no EUROSTAT data)
Retail/
Wholesale
FW tonnes
European
Union 27

EU-15
EU-15
EU-12
EU-12
EU-12

Austria

EU-15

Source

Food
Service/
Catering
(kg/c)

Reason

25

16 696 541

Only sectoral data available

32

103 500 BMLFUW (2009)

Only sectoral data available

13

370 500

9

4 433 331
267 000 BMLFUW (2009)

Food
Service/
Catering
tonnes

Wholesale
& Retail
(kg/c)

Source

Reason

12 263 210

TOTAL
tonnes

Belgium

93 417 Assumption : 8,89kg/c

No data available

9

287 147 Assumption : 27,32kg/c

No data available

27

380 564

Bulgaria

68 598 Assumption : 8,89kg/c

No data available

9

92 472 Assumption : 11,98kg/c

No data available

12

161 071

Cyprus

6 811 Assumption : 8,89kg/c

No data available

9

9 182 Assumption : 11,98kg/c

No data available

12

15 993

Czech Republic

91 104 Assumption : 8,89kg/c

No data available

9

122 810 Assumption : 11,98kg/c

No data available

12

213 914

Denmark

Danish Environmental Ministry
45 676 Food Waste Report (2010)
Only sectoral data available

8

Only sectoral data available

27

193 942

Only sectoral data available

18

36 515

No data available

27

190 278

EU-12

Estonia

11 951 Assumption : 8,89kg/c

No data available

9

148 266 Assumption : 27,32kg/c
Calc. from (SEI 2008,
24 564 EEIC 2008)

EU-15
EU-15
EU-15
EU-15
EU-12
EU-15
EU-15
EU-12
EU-12
EU-15
EU-12
EU-15
EU-12
EU-15
EU-12
EU-12
EU-12
EU-15
EU-15
EU-15

Finland

46 708 Assumption : 8,89kg/c

No data available

9

143 570 Assumption : 27,32kg/c

France

561 935 Assumption : 8,89kg/c

No data available

9

1 080 000 ADEME (2004)

Only sectoral data available

17

1 641 935

Germany

732 646 Assumption : 8,89kg/c

No data available

9

2 000 000 Kohl (2009)

Only sectoral data available

24

2 732 646

Greece

98 872 Assumption : 8,89kg/c

No data available

9

303 914 Assumption : 27,32kg/c

No data available

27

402 786

Hungary

89 553 Assumption : 8,89kg/c

No data available

9

120 720 Assumption : 11,98kg/c

No data available

12

210 273

Ireland

37 407 Assumption : 8,89kg/c

No data available

9

114 981 Assumption : 27,32kg/c

No data available

27

152 387

522 140 Assumption : 8,89kg/c

No data available

9

1 604 960 Assumption : 27,32kg/c

No data available

27

2 127 101

Latvia

20 393 Assumption : 8,89kg/c

No data available

9

27 490 Assumption : 11,98kg/c

No data available

12

47 882

Lithuania

30 246 Assumption : 8,89kg/c

No data available

9

40 772 Assumption : 11,98kg/c

No data available

12

71 018

4 169 Assumption : 8,89kg/c

No data available

9

12 814 Assumption : 27,32kg/c

No data available

27

16 983

Italy

Luxembourg
Malta

3 599 Assumption : 8,89kg/c

No data available

9

4 852 Assumption : 11,98kg/c

No data available

12

8 451

Netherlands

145 166 Assumption : 8,89kg/c

No data available

9

446 213 Assumption : 27,32kg/c

No data available

27

591 379

Poland

796 240

339 111 Assumption : 8,89kg/c

No data available

9

457 130 Assumption : 11,98kg/c

No data available

12

Portugal

93 934 Assumption : 8,89kg/c

No data available

9

288 737 Assumption : 27,32kg/c

No data available

27

382 671

Romania

192 055 Assumption : 8,89kg/c

No data available

9

258 895 Assumption : 11,98kg/c

No data available

12

450 950

Slovakia

47 895 Assumption : 8,89kg/c

No data available

9

64 564 Assumption : 11,98kg/c

No data available

12

112 458

Slovenia

17 804 Assumption : 8,89kg/c

No data available

9

11 405 ARSO (2010)

Only sectoral data available

6

29 209

Spain

388 890 Assumption : 8,89kg/c

No data available

9

No data available

27

1 584 264

Sw eden

110 253 Naturvårdsverket (2010)

Only sectoral data available

12

United Kingdom

366 000 WRAP 2010

Only sectoral data available

6

1 195 374 Assumption : 27,32kg/c

298 880 Naturvårdsverket (2010) Only sectoral data available
3 000 000 WRAP (2008)

Only sectoral data available

33

409 133

50

3 366 000

EU-15

3 514 212

9

11 028 355

28

14 542 567

EU-12

919 119

9

1 234 855

12

2 153 974

Wholesale
& Retail (%)

Food
Service/
Catering
(%)

27%

73%

24%
43%

76%
57%

Source: 2006 EUROSTAT data (Other Sectors from EWC_09_NOT_093), Various national sources (see above for detail)
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 Composition of ‘Other Sectors’
Using the hypotheses made for the Wholesale/Retail and Food
Service/Catering sectors, the total food waste of these sectors combined
would be 16,035,896 tonnes (see above Table 11). The EUROSTAT data for
‘Other Sectors’ is, comparably, 16,696,541 tonnes (see table 11). This
provides an idea of the possible respective proportions of these two
sectors, while it should be noted that for the Retail sector in particular, data
is very limited and methodologies of calculation vary widely.
iv. DATA LIMITATIONS
The European Topic Centre on Sustainable Consumption and Production stipulated that a
recent study commissioned on agricultural waste and residues was intended to include
food processing waste, but was not able to deliver the required data.
Food processing waste has also been excluded from the ‘Assessment of the options to
improve the management of bio-waste in the European Union’, to be published shortly by
the European Commission, due to a lack of data.
Birgitte Jørgensen Kjær at the European Topic Centre commented that “in the absence of
any European requirement, no systematic data on food processing waste is provided by
Member States.”
Reliable, standardised data on food waste in the Retail sector was notably difficult to
acquire at MS level, and is currently the subject of an Early Day Motion in the UK House of
Commons, that would require all large retailers (and manufacturers) to disclose their food
waste arisings annually.38
It should be noted, that food waste that is home-composted is not included in household
food waste estimates and thus estimates should be considered as conservative. All figures
presented in this report must thus be considered as approximate estimations representing
the best available data.
v. RESULTS
Overall, it is this study’s best estimate that 89Mt of food waste are generated in the EU
based on 2006 EUROSTAT data and other available recent data.
Two total food waste generation scenarios for the EU27 are presented in this conclusion, as
a result of the two scenarios for ‘Other Sectors’. At 89.2 and 89.3 Mt respectively (see Table
12 and Table 13 below), they are very similar. It is underlined, however, that this is a best
estimate, based on the available data and the expert judgement of the consortium team.
In the Household sector, a minimum value of food waste generation per capita was applied,
at 8.375% of the MS municipal waste arisings.
Hypotheses made on the Wholesale/Retail and Food Service/Catering sectors were presented in table 9

38

Early Day Motion on Food Waste:
edmi.parliament.uk/EDMi/EDMDetails.aspx?EDMID=40689
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Table 9 to demonstrate a potential breakdown of food waste generation in these sectors in
the EU, based on the available evidence. However, the sources available form a weak base
for extrapolation across all MS. EUROSTAT data for ‘Other Sectors’, however, yields highly
variable results when food waste generation is compared on a per capita basis across MS
(see Table 10). In both scenarios, however, the total results are quite similar.
Table 12 below presents the best estimate of total food waste arisings using the EUROSTAT
‘Other Sectors’ data and Table 13 shows the best estimate of total food waste arisings using
hypotheses for the Wholesale/Retail and Food Service/Catering sectors. It should be noted
that while manufacturing and household data is considered to be relatively useful, two
scenarios are presented for the other sectors because the available evidence has not been
sufficient to allow a more robust proposal.
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Table 12: Scenario 1 Total Food Waste Generation in Manufacturing, Household and Other Sectors using best
available data (EUROSTAT 09_NOT_093 'Other Sectors' is the source for all MS under ‘Other Sectors’; All
EUROSTAT data is for 2006, retrieved from database in 2010) in tonnes
Manufacturing
EU27

Source

34 755 711 Sum of MS data
EUROSTAT
570 544 09_NOT_093 'DA' Sector

Austria
Belgium

2 311 847

Bulgaria

358 687

Cyprus

186 917

Czech Republic
Denmark

361 813
101 646

Estonia

237 257

Finland

590 442

France

626 000

Germany

1 848 881

Greece

73 081

Hungary

1 157 419

Ireland

EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector

465 945
Italy

5 662 838

Latvia

125 635

Lithuania

222 205

Luxembourg

2 665

Malta

271

Netherlands

6 412 330

Poland

6 566 060

Portugal

632 395

Romania

487 751

Slovakia

347 773

Slovenia

42 072

Spain

2 170 910

Sw eden

601 327

United Kingdom

EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector
EUROSTAT
09_NOT_093 'DA' Sector

2 591 000 WRAP (2010)

Households

Source

37 701 761 Sum of MS data

Other sectors
(EUROSTAT)

Total

16 820 000

89 277 472

502 000

1 858 000

945 000

4 192 000

288 315 Minimum scenario: 8.375%

27 000

674 000

47 819 Minimum scenario: 8.375%

21 000

256 000

113 000

729 000

45 000

642 000

36 000

355 000

208 000

1 013 000

2 129 000

9 078 000

862 000

10 387 000

2 000

488 000

306 000

1 858 000

293 000

1 051 000

408 000

8 778 000

11 000

216 000

111 160 Minimum scenario: 8.375%
EUROSTAT 09_NOT_093 'HH'
62 538 Sector

248 000

581 000

31 000

97 000

22 115 Minimum scenario: 8.375%
Danish Environmental Ministry
1 837 599 Food Waste Report (2010)
EUROSTAT 09_NOT_093 'HH'
2 049 844 Sector

3 000

25 000

1 206 000

9 456 000

356 000

8 972 000

385 063 Minimum scenario: 8.375%

374 000

1 391 000

696 794 Minimum scenario: 8.375%

1 089 000

2 274 000

135 854 Minimum scenario: 8.375%

105 000

589 000

72 481 Minimum scenario: 8.375%

65 000

179 000

2 136 551 Minimum scenario: 8.375%
calc. from Naturvårdsverket
905 000 (2010)

3 388 000

7 696 000

547 000

2 053 000

8 300 000 WRAP (2010)

3 500 000

14 391 000

Obersteiner & Schneider (2006),
784 570 Ademilua (2009)
EUROSTAT 09_NOT_093 'HH'
934 760 Sector

254 124 Minimum scenario: 8.375%
Danish Environmental Ministry
494 914 Food Waste Report (2010)
82 236 Calc. from (SEI 2008, EEIC 2008)
214 796 Minimum scenario: 8.375%
Danish Environmental Ministry
6 322 944 Food Waste Report (2010)
EUROSTAT 09_NOT_093 'HH'
7 676 471 Sector
412 758 Minimum scenario: 8.375%
394 952 Minimum scenario: 8.375%
Irish EPA 'Food Waste Prevention
and Home Composting Report'
292 326 (2009)
EUROSTAT 09_NOT_093 'HH'
2 706 793 Sector
78 983 Minimum scenario: 8.375%

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources (see above for detail)
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Table 13: Scenario 2 Total Food Waste Generation in Manufacturing, Household, Wholesale/Retail and Food
Service/Catering sectors: Best estimate for all sectors using available data in tonnes
Manufacturing
EU27
Austria

Source

34 755 711 Sum of MS data
EUROSTAT
570 544 09_NOT_093 'DA'
Sector
EUROSTAT

Belgium
2 311 847
Bulgaria
358 687
Cyprus
186 917
Czech Republic
361 813

Denmark

09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector

101 646
Estonia

Finland

France

EUROSTAT
09_NOT_093 'DA'
237 257 Sector
EUROSTAT
09_NOT_093 'DA'
590 442 Sector
EUROSTAT
09_NOT_093 'DA'
Sector
626 000

Germany

Greece

Hungary

Ireland

EUROSTAT
09_NOT_093 'DA'
1 848 881 Sector
EUROSTAT
09_NOT_093 'DA'
73 081 Sector
EUROSTAT
09_NOT_093 'DA'
1 157 419 Sector
EUROSTAT
09_NOT_093 'DA'
Sector
465 945

Italy
5 662 838
Latvia
125 635
Lithuania
222 205
Luxembourg
2 665
Malta
271

Netherlands

EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector

6 412 330
Poland
6 566 060
Portugal
632 395
Romania
487 751
Slovakia
347 773
Slovenia
42 072
Spain
2 170 910
Sw eden
601 327
United Kingdom

EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector
EUROSTAT
09_NOT_093 'DA'
Sector

2 591 000 WRAP (2010)

Households

Source

37 701 761 Sum of MS data
Schneider (2006),
784 570 Ademilua (2009)
EUROSTAT
09_NOT_093 'HH'
934 760 Sector

Retail/Wholesale

Source

Food Service/
Catering

Source

Total

4 433 331 Sum of MS data

12 263 210 Sum of MS data

89 154 013

267 000 BMLFUW (2009)

103 500 BMLFUW (2009)

1 725 614

93 417 Assumption : 8,89kg/c

287 147 Assumption : 27,32kg/c

3 627 171

Minimum scenario:
288 315 8.375%

68 598 Assumption : 8,89kg/c

92 472 Assumption : 11,98kg/c

808 072

Minimum scenario:
47 819 8.375%

6 811 Assumption : 8,89kg/c

9 182 Assumption : 11,98kg/c

250 730

91 104 Assumption : 8,89kg/c

122 810 Assumption : 11,98kg/c

829 851

Danish Environmental
Ministry Food Waste
45 676 Report (2010)

148 266 Assumption : 27,32kg/c

790 502

Minimum scenario:
254 124 8.375%
Danish
Environmental
Ministry Food Waste
494 914 Report (2010)
Calc. from (SEI
82 236 2008, EEIC 2008)

11 951 Assumption : 8,89kg/c

Minimum scenario:
214 796 8.375%

46 708 Assumption : 8,89kg/c

Danish
Environmental
Ministry Food Waste
Report
(2010)
6 322 944
EUROSTAT
09_NOT_093 'HH'
7 676 471 Sector
Minimum scenario:
412 758 8.375%

Calc. from (SEI
24 564 2008, EEIC 2008)

356 008

143 570 Assumption : 27,32kg/c

561 935 Assumption : 8,89kg/c

1 080 000 ADEME (2004)

732 646 Assumption : 8,89kg/c

2 000 000 Kohl (2009)

995 515

8 590 879

12 257 998

98 872 Assumption : 8,89kg/c

303 914 Assumption : 27,32kg/c

888 625

89 553 Assumption : 8,89kg/c

120 720 Assumption : 11,98kg/c

1 762 643

37 407 Assumption : 8,89kg/c

114 981 Assumption : 27,32kg/c

910 658

522 140 Assumption : 8,89kg/c

1 604 960 Assumption : 27,32kg/c

10 496 732

20 393 Assumption : 8,89kg/c

27 490 Assumption : 11,98kg/c

252 500

30 246 Assumption : 8,89kg/c

40 772 Assumption : 11,98kg/c

404 383

4 169 Assumption : 8,89kg/c

12 814 Assumption : 27,32kg/c

82 186

3 599 Assumption : 8,89kg/c

4 852 Assumption : 11,98kg/c

30 838

145 166 Assumption : 8,89kg/c

446 213 Assumption : 27,32kg/c

8 841 307

339 111 Assumption : 8,89kg/c

457 130 Assumption : 11,98kg/c

9 412 144

Minimum scenario:
385 063 8.375%

93 934 Assumption : 8,89kg/c

288 737 Assumption : 27,32kg/c

1 400 130

Minimum scenario:
696 794 8.375%

192 055 Assumption : 8,89kg/c

258 895 Assumption : 11,98kg/c

1 635 495

Minimum scenario:
135 854 8.375%

47 895 Assumption : 8,89kg/c

64 564 Assumption : 11,98kg/c

596 086

Minimum scenario:
72 481 8.375%

17 804 Assumption : 8,89kg/c

11 405 ARSO (2010)

143 763

Minimum scenario:
394 952 8.375%
Irish EPA 'Food
Waste Prevention
and Home
Composting Report'
292 326 (2009)
EUROSTAT
09_NOT_093 'HH'
2 706 793 Sector
Minimum scenario:
78 983 8.375%
Minimum scenario:
111 160 8.375%
EUROSTAT
09_NOT_093 'HH'
62 538 Sector
Minimum scenario:
22 115 8.375%
Danish
Environmental
Ministry Food Waste
1 837 599 Report (2010)
EUROSTAT
09_NOT_093 'HH'
2 049 844 Sector

Minimum scenario:
2 136 551 8.375%
calc. from
Naturvårdsverket
905 000 (2010)

110 253 Naturvårdsverket (2010)

8 300 000 WRAP (2010)

366 000 WRAP 2010

388 890 Assumption : 8,89kg/c

1 195 374 Assumption : 27,32kg/c

298 880 Naturvårdsverket (2010)
3 000 000 WRAP (2008)

5 891 725

1 915 460
14 257 000

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources (see above for detail)
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Total food waste arisings are presented in Figure 4 below, based on Scenario 1 (using
EUROSTAT ‘Other Sectors’ data), and are presented per capita in Figure 5. Food waste
arisings per capita are particularly high in the Netherlands, as a result of its comparatively
large food manufacturing sector. To ameliorate this anomaly, Figure 6 presents the
percentage of food wasted in the Manufacturing sector, by comparing food production
data to Manufacturing sector food waste generation.

Figure 4: Total food waste arisings by MS based on best available data (tonnes per year)
16 000 000
14 000 000
12 000 000
10 000 000
8 000 000
6 000 000
4 000 000
2 000 000
0

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources [Scenario 1]
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Figure 5: Total food waste arisings by MS based on best available data (kg per capita per year)
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Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources [Scenario 1]
Figure 6: Percentage of food wasted in the Manufacturing sector by MS (Food waste in
Manufacturing sector/Food production, %)
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Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources [Scenario 1]
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An analysis by sector, based on two data scenarios explained above, shows that households
produce the greatest proportion of food waste, justifying the focus of both quantitative
research and prevention initiatives on the Household sector. The Household sector,
moreover, generates predominantly avoidable food waste (two thirds of Household food
waste arisings according to WRAP)39. Figure 7 and Figure 8 show the breakdown of food
waste by sector, according to the two methodologies presented for ‘Other Sectors’.
The Manufacturing sector generates 39% of total food waste arisings, which according to
stakeholders is predominantly unavoidable food waste40, although research to evidence
this is lacking.

Figure 7: Scenario 1 Percentage breakdown of EU27 food waste arisings by Manufacturing,
Households, and ‘Other Sectors’

Other sectors
(EUROSTAT)
19%

Manufacturing
39%

Households
42%

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources [Scenario 1]

39
40
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WRAP (2009) Household food and drink waste in the UK
According to Charlotte Henderson on WRAP, in a stakeholder interview BIO conducted in February 2010.

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

October 2010

Figure 8: Scenario 2 Percentage breakdown of EU27 food waste arisings by Manufacturing,
Households, Wholesale/Retail, and Food Service/Catering sectors
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Food
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14%
Manufacturing
39%
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42%

Source: 2006 EUROSTAT data (EWC_09_NOT_093), Various national sources [Scenario 2]

The Wholesale/Retail sector, while identified according to Scenario 2 as generating the
smallest proportion of food waste at 5%, is also the area where data is the most scarce.
Although few studies were identified on food waste in the Manufacturing sector, the
EUROSTAT data presented itself as reasonably robust and comparable for a majority of MS.
In the Wholesale/Retail sector however, EUROSTAT does not provide explicit data for this
category, and only five national studies were available, and it was deemed necessary to
exclude the two extremes among these, as anomalies. Moreover, the categorisation and
methodologies of data collection and calculation were particularly varied compared to
other sectors. Stakeholders such as author Tristram Stuart and EUROPEN cited the retail
sector as worthy of particular attention in future data gathering, due to the limited
availability of existing reliable data in this sector.
To provide context for this data, international data sources by sector were sought. The
United States Department of Agriculture identified Retail sector food loss at 2% in 199541,
which compares well to our estimate for the Wholesale/Retail sector at 5%, considering
that food waste linked to wholesale and distribution is included in our sectoral definition. In
the Food Service sector, 4% to 10% of food purchases are estimated to become waste
before reaching a customer, though Food Service waste as a proportion of total US food
waste was not available.

41
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vi. DATA VALIDATION
In order to assess data reliability, BIO Intelligence Service spoke with two members of the
EUROSTAT Waste Statistics team to understand possible caveats to the data presented
above. The EUROSTAT Waste Statistics team highlighted the difficulty of effectively
separating out by-products in the reporting and validation of animal and vegetal waste
figures. Therefore, the figures presented above may potentially be inflated due to
quantities of by-products included. However, EUROSTAT has made MS aware of this
challenge and provides specific guidelines on how to distinguish waste from by-products.
Assistance and clarification is also provided to MS, as requested, on a case by case basis. As
part of the most recent iteration of the animal and vegetal waste data collection and
validation, EUROSTAT is completing additional evaluation and intra-data comparability tests
to further improve waste data robustness.
The above estimates were also submitted to a sample of stakeholders in order to get their
feedback on the estimated tonnages. Stakeholder comments and questions were linked to
national level data and manufacturing sector data.
National level data
The CIAA furnished BIO Intelligence Service with additional data on household
food waste production in Belgium. Data cited on the Bruxelles Environnement
website42 estimates household food waste at 15 kg/capita/year, while EUROSTAT
data shows food waste production in Belgium reaching 89 kg/capita/year. A
potential adjustment to the EUROSTAT figure would require additional
consultation with Bruxelles Environnement to ensure definitional alignment, as 15
kg/capita/year appears particularly low in comparison with figures for food waste
production per capita across the EU27, representing on average 74
kg/capita/year. The original source of the 15 kg/capita/year information is
unclear.
The Ministry of the Environment noted that Italy’s final data for food waste
produced and food waste per household seemed higher than data provided
earlier in the study. Data provided by the Italian Ministry of Environment
indicated household food waste was 24,62 kg/capita for the reference 2000
(obtained via projection from data collection in the year 1996), while data
calculations from EUROSTAT data resulted in 46 kg/capita for the reference year
2006. BIO Intelligence Service could include Italy’s data estimations in Table 8
reflecting national studies providing data on food waste. However, due to the
significantly earlier date of the Italian data combined with uncertainty on
definitional alignment of food waste, BIO Intelligence Service assessed that
EUROSTAT data provided a more accurate and updated picture of household food
waste production quantities in Italy.
Wageningen University and Research Centre in the Netherlands provided data
from a study which is currently being finalised by CREM43 on household waste.
This study estimated total household food waste (avoidable and unavoidable) at
72.9 kg/capita/year, a drop from the 113 kg/capita/year currently included in
BIO’s calculations. In BIO’s calculations, original EUROSTAT data was modified
42

Bruxelles Enviornnement, ‘Eviter le gaspillage alimentaire’ :
www.bruxellesenvironnement.be/Templates/Particuliers/informer.aspx?id=3702&langtype=2060
43
Not yet published.
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based on figures in the Danish Environmental Ministry Food Waste Report (2010),
considered more accurate, which estimated household food waste at 76-149
kg/capita/year with an average of approximately 112.5 kg/capita/year. Pending
the finalisation and validation of the CREM data, BIO Intelligence Service could
potentially incorporate the data change, particularly as the definition of
household food waste in the CREM study aligns with the current study’s definition
(portion of MSW which is food waste, organic waste including vegetables and
fruits and food-related products disposed of in the sink).
Manufacturing sector
The European Commission expressed surprise at the figure of food waste
generated (excluding by-products) representing 5% of food production (in
volume), due to expectations of a focus on cost reduction and resource efficiency
in the food manufacturing sector to maintain competitive advantage.
Feedback from the CIAA, which represents the European food and drink industry,
indicated that this percentage is most likely highly variable across MS and food
sub-sectors. Dale Farm, a northern-Ireland based dairy manufacturer, indicated
that for dairy manufacturing 5% seemed high for the production of liquid
products, which have a benchmark of 0.75% to 1.75%; however, other dairyrelated products have varying percentages of food waste associated with their
manufacture.44 For example, the production of butter would most likely be higher
than 1.75% but not necessarily as high as 5%.
Stakeholder feedback from CLITRAVI indicated that in the meat processing
industry this percentage is also highly variable depending on the type of meat
product being produced. However, for processed meat the figure was estimated
at 0.4 to 0.5%45. A manufacturer based in the Netherlands cited this percentage as
approximately 0.01% for their operations.46
The CIAA also cited the difficulty of disaggregating food and packaging waste,
indicating that potential inflations in this figure could be due to the challenge of
effectively separating packaging waste and by-products from food waste volumes.
Additionally, both CIAA and Dale Farm cited the competitively-sensitive nature of
this data, hence the lack of accurate publically available information. Dairy Crest,
a UK dairy manufacturer, noted that food wastage information related to
production was measured and used at a facilities management-level and hence
was not publically available.47
Lone Lykke Nielson of the Danish Ministry of the Environment also highlighted the
potential for varied methods of calculation of Manufacturing-sector related food
waste.
However, the largest issue related to measuring Manufacturing sector food waste
remains methodology and definitional standardisation. The EUROSTAT waste
statistics team highlighted the admitted difficulty of separating by-products from
food waste across all the sectors measured.

44

Interview with Dale Farm, July 2010: www.dalefarm.co.uk/
Communication with CLITRAVI, July 2010
46
Ibid
47
Interview with Dairy Crest, July 2010: www.dairycrest.co.uk/
45
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Conclusions
In relation to the national level data presented above, given the significantly
earlier date of the Italian data combined with uncertainty on definitional
alignment of food waste, BIO Intelligence Service assessed that EUROSTAT data
provided a more accurate and updated picture of household food waste
production quantities in Italy. Hence, no changes were made to the Italy data
presented in 1.2.
While the data provided by Belgium is not as robust as that of the Netherlands,
the inclusion of either sets of updated quantities modifies overall EU27 food
waste quantities by less than 1% (-0.7% change for the Netherlands, -0.9% change
for Belgium). While the impact of modifying the household food waste quantities
for Belgium and the Netherlands could have more of a significant impact at a
national level, their modification does not impact broader hypotheses and
predictions related to EU27 food waste volume and future growth outlined in
Chapter 3.
As regards the Manufacturing sector data, BIO Intelligence Service acknowledges
the potential high level of variability in food waste produced in the Manufacturing
sector. However, due to limited feedback, which only represents two sectors
(dairy and meat) and is limited to the EU15, it is difficult to draw robust
conclusions on the issue. While industry feedback indicates that the average 5% of
waste produced appears to be inflated, potentially due to the inclusion of byproducts or other production-related waste, in absence of other data, the
EUROSTAT figures remain the only EU27 estimate available of food waste
produced. This issue highlights the importance of the implementation of
standardised and rigorous data reporting for food waste across all sectors in the
EU in order to truly assess the order of magnitude of the problem as well as target
waste sources and causes in order to optimise prevention activities.

Food waste as a portion of food purchased
According to WRAP’s 2009 report on Household Food and Drink Waste in the UK, the
amount of food48 wasted per year is 25% of that purchased (by weight). Although data for
other MS is unavailable, a similar US study found that on average 14% of household
purchases become food waste.49 While food wasted as a percentage of food purchased
could vary across MS, WRAP’s data appears to provide the most robust estimation of this
value for the EU. Furthermore, WRAP estimates that the portion of this food waste which
could be avoided represents a total economic cost to households of £12 billion (€14.1
billion) per year, an average of £480 (€565) per household per year50.
Despite thorough literature research, no data was available on an EU scale.

48

Including liquid and solid foods but excluding drink
Foodproductiondaily.com, ‘Half of US food goes to waste’: www.foodproductiondaily.com/SupplyChain/Half-of-US-food-goes-to-waste
50
WRAP (2009) Household Food and Drink Waste in the UK
49
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1.3 QUANTITATIVE ASSESSMENT OF ENVIRONMENTAL IMPACT OF FOOD
WASTE
This chapter aims at identifying the environmental impacts of food wastage along its life
cycle.
Methodological elements
The idea was to use a life cycle approach to assess the environmental impacts in
quantitative terms as far as possible. However, due to resources constraints, it
was obviously not possible to carry out a new LCA. The approach thus consists in
identifying available reports and extracting data from which extrapolations can be
made for the purpose of this study.
The following life cycle steps are distinguished:
 Agriculture
 Food processing
 Distribution and retail
 Final use: households and restaurants
 Waste treatment
In order to facilitate the use of the data in the following sections, the functional
unit used is “tonne of food waste”.
The results are presented for each sector considered in this study (Manufacturing,
Wholesale/Retail, Food Service/Catering, Households) as well as for the whole
EU27. In most reviewed reports, the sectors considered were different from the
ones defined for the present study. Therefore, when necessary, figures have been
reallocated accordingly.
Data shown in tables is always cumulated, unless otherwise mentioned. This
means that for instance impacts falling under the “Distribution and Retail”
category are the sum of impacts occurring throughout the life cycle, from
agriculture to retail, plus end-of-life impacts.
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Figure 9 (below) indicates, for each sector (Manufacturing, Wholesale/Retail, Food
Service/Catering, Households), which life cycle steps are considered when
assessing food waste environmental impacts.
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Figure 9: Life cycle steps considered for each sector
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In all the studies reviewed, GHG are quantified. Some of them also quantify
additional environmental impacts (eutrophication, resource depletion,
ecotoxicity, etc.). A definition of all environmental impacts included in this section
is presented in Appendix 5.
Review of available data about the environmental impacts of food life cycle
Among the different sources available to assess the environmental impacts of
food waste, only a few were identified as relevant:
• WRAP (2010) Waste arisings in the supply of food and drink in the UK
• BIOIS (2010) Technical support to identify product categories with significant
environmental impact and with potential for improvement by making use of
ecodesign measures
• JRC (2008) IMPRO Meat & Dairy
• NAMEA (2009) ETC/SCP working paper 1/2009
• Sander (2008) Climate protection potentials of EU recycling targets

 WRAP (2010) – referred to as study [1] later in the section
The WRAP study on “Waste arisings in the supply of food and drink in the
UK” has been identified as one of the most relevant due to similar
objectives and transparent enough data, although the scope of the study is
limited to the UK. One of the objectives of the WRAP report is to quantify
the environmental impacts of food waste generated in the UK.
The only indicator calculated in the WRAP study is the global warming
potential. This choice is motivated by the fact that accounting for GHG is
74
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the most widely used method to assess the environmental impact of a
product. Thus, environmental improvement objectives are often given in
terms of a reduction of CO2 equivalent emissions (as in “Food 2030” (Defra,
2010) or “How low can we go?” (WWF, 2009)).
The WRAP study presents the following key results.
Table 14: Estimated UK annual carbon impact of UK food and drink supply chain and
households
Per unit impact
(t CO2 eq/t of food waste),
Supply chain stage
including end-of-life
treatment
Manufacturing
2.4
Distribution
2.8
Retail
3.2
Household
3.8
Source: WRAP (2010) Food Waste Arisings, p.72, Table 28

As WRAP’s breakdown of the supply chain does not exactly fit with the
sectors examined in the current study, above-mentioned impacts were
reallocated for the purpose of this study as follows:

Table 15: GHG emissions per sector, per tonne of food wasted (Based on WRAP (2010) Food
Waste Arisings)
Data which can be
extrapolated for the
Sector
Assumption
present study
t CO2 eq./t of food waste
WRAP data
Manufacturing
2.4
Distribution and retail

3.2

Households

3.8

Food services

3.8

Distribution food waste arisings
51
representing only 1% of Retail ones ,
Retail impact was applied
WRAP data
Assumed to be the same as
Households, both being end use sectors

Source: Based on WRAP (2010) Food Waste Arisings

The following figure summarises the data that can be extrapolated from the
WRAP study for the purpose of the present study.

51

According to WRAP (2010) Food Waste Arisings, p.72, Table 28, Distribution food waste arisings represent
0.004 million tonnes whereas Retail food waste arisings represent 0.36 million tonnes.
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Figure 10: GHG emissions per tonne of food waste and per sector (based on WRAP (2010)
Food Waste Arisings)
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Source: Based on WRAP (2010) Food Waste Arisings

In the same study, WRAP estimates that emissions from disposal amount to
0.45 tonnes of CO2 eq per tonne of food waste, data which will be further
used when considering other studies below.

 Ecodesign Workplan (2010, EIPRO data) – referred to as study [2] later
in the section
Another report containing useful information is the EIPRO study (top-down
input-output approach), which provided data for the elaboration of the
Ecodesign Workplan52 in the chapter dedicated to food products. The EIPRO
study adopted a cradle-to-gate 53 approach, meaning that the data
presented cover all the steps from agriculture up to the exit from the
production plant, with the transportation step being included. All the other
steps downstream, such as retail, households and food services, and endof-life, are not included. Several environmental impacts are quantified, as
presented in Table 16. Definitions of those impacts are included in the
technical Glossary for Task 1.4 presented in Appendix 5.

52

BIOIS (2010) Technical support to identify product categories with significant environmental impact and
with potential for improvement by making use of ecodesign measures
53
Environmental
Impact
of
Products
(EIPRO),
page
183,
section
5.3.3:
www.leidenuniv.nl/cml/ssp/publications/22284_eipro_annex_report.pdf
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Table 16: Environmental impacts of food production in the EU27, as estimated in Ecodesign
Workplan (2010) based on the EIPRO study
Total Environmental Impacts by Category
Product
Product Categories
Family

Food

GWP 100 (kg
CO2 eq./yr)

Eutrophication
(kg PO4 eq./yr)

Abiotic
resource
depletion (kg
antimony
eq./yr)

5.6E+11
2.1E+11
9.2E+10
5.7E+10
7.3E+10
8.1E+10
3.0E+10
2.7E+10
4.5E+10
3.9E+10

6.2E+09
2.5E+09
5.4E+08
4.6E+08
4.6E+08
1.9E+09
2.2E+08
7.7E+08
1.7E+08
5.6E+08

-5.9E+10
-2.7E+10
-1.4E+10
-7.0E+09
-1.2E+10
-1.2E+10
-4.6E+09
-4.2E+09
-7.6E+09
-6.1E+09

9.2E+09
3.9E+09
2.0E+09
1.0E+09
2.0E+09
1.8E+09
7.1E+08
5.7E+08
7.1E+08
9.5E+08

3.6E+10
1.7E+10
1.1E+10
5.5E+09
6.4E+09
7.6E+09
2.8E+09
2.1E+09
2.0E+09
5.9E+09

7.0E+10

1.1E+09

-1.0E+10

1.6E+09

6.6E+09

1.3E+12
2.287

1.5E+10
0.026

-1.6E+11
-0.293

2.5E+10
0.044

1.0E+11
0.182

Meat & meat products
Dairy products
Fruit & vegetables
Table oil & frying fat
Beverages (non-alcoholic & alcoholic)
Bakery products
Coffee, tea, & cocoa
Grains & pasta
Fish & fish products
Jam & sweet products
Others (Processed foods - cereal,
potato chips, etc.)
Total
54
Total per kg food

Human toxicity
Ecotoxicity (kg
(kg 1,41,4dichlorobenzene dichlorobenzene
eq./yr)
eq./yr)

Source: Ecodesign Workplan (2010), page 51 Table 15; Calculations for total figure

A summary of the cradle-to-gate environmental impacts represented in the
Ecodesign Workplan which can extrapolated for the purposes of the current
study can be summarised in the graphic below.

Figure 11: GHG emissions per tonne of food waste and per sector (based on Ecodesign
Workplan (2010))

Sector

Life cycle steps
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Source: Calculations based on Ecodesign Workplan (2010)

 JRC IMPRO Meat & Dairy (2008)
This study focuses only on meat and dairy products with an input-output
approach (top-down). These food product categories were indeed found to
be the main contributors in the environmental impact of food products in
the EIPRO (2006) study.
The IMPRO Meat & Dairy study shows that the consumption of meat and
dairy products in the EU27 has an impact of 66.9 Mt of CO2 eq. In
54
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comparison, the Ecodesign Workplan study shows that impacts from these
food product categories are as high as 77 Mt of CO2 eq. in the EU27. The
orders of magnitude are similar.

 ETC/SCP working paper 1/2009 (NAMEA) – referred to as study [3]
later in the section
In the section “Eating and drinking” of this recent working paper, a topdown approach based on assumptions was carried out in order to account
for environmental impacts of the whole food chain. For example, a share of
impacts from electricity consumption in households was allocated to food
products; in the same way, an assumption was made regarding the share of
impacts from the “hotel and restaurant services” sector for which food
products are actually responsible.
Impacts are calculated on a per capita basis.
55

Table 17 presents the impacts for the whole EU27 area . The percentages in
parentheses in the first column of Table 17 indicate which shares of each

sector were considered attributable to food products. Calculated impacts
do not include end-of-life environmental impacts.

Table 17: Environmental impacts attributable to the “Eating and drinking” activity sector
(excluding end-of-life impacts) – impacts are not cumulated
GHG emissions
Industrial sectors

t CO2 eq.
per
capita

Products of agriculture, hunting and
forestry
Fish and other fishing products,
services incidental to fishing
Food products, beverages and
tobacco
Electrical energy, gas, steam and hot
water (20%)
Wholesale and retail trade services,
personal and household goods (20%)
Hotel and restaurant services (50%)
Total "Eating and drinking"

Mt CO2
eq./yr
EU27

Acidification
kg SO2
eq. per
capita

kt SO2
eq./yr
EU27

Photochemical
oxidation
kg
NMVOC
eq. per
capita

kt
NMVOC
eq./yr
EU27

Resource
depletion
tonnes
per
capita

Mt
resources
/yr EU27

0.4

200

4.9

2449

1.8

899

1.1

550

0.02

10

0.2

100

0.3

150

0

0

1

500

9.7

4847

5.3

2648

2

999

0.3

150

1.6

800

0.6

300

0.2

100

0.1

50

0.7

350

0.9

450

0.1

50

0.2

100

1.7

849

1.3

650

0.3

150

2.02

1009

18.8

9394

10.2

5097

3.7

1849

Source: ETC/SCP working paper 1/2009 for data per capita; Calculations based on EUROSTAT (2009)

According to Table 17, 1.0 Gt of CO2 eq. is released per year at an EU27
level, while the Ecodesign Workplan study reports a slightly higher value of
1.3 Gt of CO2 eq. (based on EIPRO). The approaches of both studies are
similar (calculations are made from environmentally-extended input-output
tables), but the time scope is different (2004 data for the ETC/SCP working
paper, 2007 for Ecodesign Workplan).
55
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Regrouping NAMEA industrial sectors to match the present study’s sector
breakdown56, Table 18 can be obtained.
Table 18: Environmental impacts attributable to each sector (excluding end-of-life impacts) –
impacts are not cumulated
GHG emissions
Industrial sectors

Agriculture
Food processing
Distribution and retail
Households
Restaurants
Total

Acidification

t CO2 eq.
per capita

Mt CO2 eq.

kg SO2 eq.
per capita

0.42
1
0.1
0.3
0.2
2.02

210
500
50
150
100
1009

5.1
9.7
0.7
1.6
1.7
18.8

kt SO2 eq.

2548
4847
350
800
849
9394

Photochemical
oxidation

Resource depletion

kg NMVOC
eq. per
capita

kt NMVOC
eq.

tonnes per
capita

Mt resources

2.1
5.3
0.9
0.6
1.3
10.2

1049
2648
450
300
650
5097

1.1
2
0.1
0.2
0.3
3.7

550
999
50
100
150
1849

Source: Calculated from the ETC/SCP working paper 1/2009

Dividing by the total amounts of food and drinks produced in EU27 (562.4
Mt, source: Ecodesign Workplan, based on Prodcom data), it is possible to
calculate per unit impacts. These are presented in Table 19 below.

Table 19: Environmental impacts attributable to each sector, per tonne of food waste
(excluding end-of-life impacts)
Industrial sectors
Agriculture
Food processing
Distribution and retail
Households
Food Services and Catering

GHG
emissions

Acidification

Photochemical
oxidation

Resource
depletion

t CO2 eq. per t
food waste

kg SO2 eq. per t
food waste

kg NMVOC eq.
per t food waste

tonnes per t
food waste

0.37
1.26
1.35
1.62
1.53

0.01
0.03
0.03
0.03
0.03

1.87
6.57
7.37
7.91
8.53

0.98
2.75
2.84
3.02
3.11

Source: Calculated from the ETC/SCP working paper 1/2009

A summary of the environmental impacts calculated above from the
ETC/SCP working paper 1/2009 which can extrapolated for the purposes of
the current study are summarised in the graphic below.

56

The following correspondences were made: Agriculture = Products of agriculture, hunting and forestry +
Fish and other fishing products, services incidental to fishing of NAMEA paper; Food processing = Food
products, beverages and tobacco; Distribution and retail = Wholesale and retail trade services, personal and
household goods; Households = Electrical energy, gas, steam and hot water; Restaurant = Hotel and
restaurant services
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Figure 12: GHG emissions per tonne of food waste (end-of-life excluded) and per sector
(based on ETC/SCP working paper 1/2009)
Life cycle steps

Manufacturing

Food
processing

Agriculture

End-of-life

1.26 t CO2 eq./t food waste
Distribution
and Retail

Food
processing

Agriculture

Transportation

Storage

End-of-life

Sectors

1.35 t CO2 eq./t food waste
Food
processing

Agriculture

Households

Transportation

Storage

Consumption

End-of-life

Consumption

End-of-life

1.62 t CO2 eq./t food waste
Food
processing

Agriculture

Food Services

Transportation

Storage

1.53 t CO2 eq./t food waste
Source: Calculated from the ETC/SCP working paper 1/2009

 Internal calculations – referred to as study [4] later in the section
In order to double-check findings in the literature, mainly based on topdown approaches, calculations were undertaken based on life-cycle
analysis. This was helpful in order to analyse the accuracy of data found in
the different literature sources.
As a proper LCA cannot be performed in detail for all the products
consumed in the EU27, representative figures were used from calculations
completed for a list of significant product waste flows, grouped in 7
categories: mineral waste, wood waste, food waste, plastic waste, metal
waste, glass waste and paper waste.57
For each category, an average value chain has been modelled for the main
products, e.g. aluminium, copper, lead and steel were the three products
considered as representative of the “metal waste” category. Regarding food
waste, the following products have been selected:
•

corn

•

potato

•

wheat

•

beef

•

pork

57

These calculations were performed in the context of another ongoing project for the European
Commission on the Analysis of the evolution of waste reduction and the scope of waste prevention.
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•

milk

Life cycle inventories from the LCA Food project database58 (for beef, pork
and milk) and the ecoinvent 2.0 database (for corn, potato and wheat) were
used.
As only waste flows from Manufacturing and Households were known, two
different chains were modelled: one for Manufacturing waste and one for
Household waste. Impacts were then calculated for one tonne of each.
Results obtained for CO2 emissions are summarised in Table 20 below.
Table 20: GHG emissions per sector, per tonne of food wasted (2007)
GHG emissions
Sectors
t CO2 eq. per t food
waste
Food processing
1.87
Households
2.07
Source: Based on LCA calculations

Figure 13: GHG emissions per tonne of food waste and per sector
Life cycle steps
Agriculture

Sectors

Manufacturing

Food
processing

End-of-life

1.87 t CO2 eq./t food waste
Agriculture

Households

Food
processing

Transportation

Storage

Consumption

End-of-life

2.07 t CO2 eq./t food waste

Source: Based on LCA calculations

 Sander (2008) Climate protection potentials of EU recycling targets –
referred to as study [5] later in the section
This study is an overview of waste management in the EU and the
contribution of waste treatment options to the impact on climate change.
The report focuses on mitigation potentials that can be obtained by
recycling. The scope of the study is municipal solid waste, distinguishing
several fractions:
•

Paper and cardboard,

•

Plastic packaging,

•

Textiles,

•

Other combustibles,

58

Background information on the processes can be found on www.lcafood.dk. No written report is
available.
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•

Glass packaging,

•

Steel packaging,

•

White goods,

•

Aluminium packaging,

•

Garden waste,

•

Kitchen waste.

Food waste falls under the “kitchen waste” category. For this category only,
data was gathered from Lundie & Peters (2005), while the rest of the data
mainly comes from WRAP (2006). No breakdown over the food life cycle is
given, however a breakdown by waste treatment option can be found
(based upon municipal solid waste repartition): 37% of recycled waste (4.08
CO2 eq. per t), 18% of incinerated waste (4.20 CO2 eq. per t) and 45% of
land filled waste (4.50 CO2 eq. per t). The weighted emission factor is thus
4.29 CO2 eq. per t.
Figure 14: GHG emissions per tonne of food waste and per sector

Sectors

Life cycle steps
Agriculture

Households

Food
processing

Transportation

Storage

Consumption

End-of-life

4.29 t CO2 eq./t food waste

Source: Sander (2008)

Comparison of available data about the environmental impacts of food life cycle
Available data for environmental impacts of food waste presented in the previous
paragraphs are summarised in Table 21, per tonne of food wasted.
As presented above, impacts are cumulated, meaning that, e.g. for WRAP data
(study [1]), one tonne of food wasted after the “food processing” step is
responsible for 2.4 tonnes of CO2 equivalents, while one tonne wasted after the
“households” step is for 3.8 tonnes of CO2 equivalents.
Ecodesign Workplan data (based on EIPRO for the impacts, on Prodcom for
volumes) is mentioned as study [2] and the ETC/SCP working paper 1/2009 (using
the NAMEA framework) is referred to as study [3]. Internal calculations based on
LCA were taken into account, for comparison purpose only; they are referred to as
source [4]. Sander (2008) is referred to as study [5].
When comparing the data, one can notice the following:
 WRAP data [1] vs Ecodesign Workplan study [2]: 2.8 t CO2 eq. per tonne of
food produced for the first one and 2.7 for the other (when including waste
treatment), hence very similar data.
 WRAP data [1] vs ETC/SCP working paper [3]: depending on the sector, there
is a factor of 1.4 to 2 between the two sources (+40% to +100%); so the
data are significantly different but the orders of magnitudes are close.
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 ETC/SCP working paper [3] vs LCA approach [4]: very similar data are
obtained.
 Sander (2008) [5] gives a high emission factor (the highest in the range of
available values).
To further compare [1] and [3], a comparison on a 100 basis is made in Table 22,
derived from Table 21. 100 is considered for the Household sector. It shows that
the relative positioning of each sector is similar in the two studies (i.e. for
instance, the Distribution and Retail sector reach 84 and 87 respectively when
households amounts to 100).
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Table 21: Environmental impacts of food waste, per t of food waste, for each sector – Compilation of the different data sources analysed
Impact category
Eutrophicati
on (t PO₄³⁻
eq./t)

Greenhouse gas emissions (t CO2 eq./t)

a
Sources of data
Sectors

59

Manufacturing
Distribution (excl. Retail)
Distribution and retail
Households
Food services
End-of-life only (waste treatment)

[1]
2.4
2.8
3.2
3.8
3.8
0.45

b
[2],
excluding
waste
treatment
2,3
-

c = b + 0.45
[2], including
waste
treatment
2,7
-

d
[3],
excluding
waste
treatment
1.26
1.35
1.35
1.62
1.53
-

Human
Ecotoxicity (t
toxicity (t
1,41,4dichlorobenz
dichlorobenz
ene eq./t)
ene eq./t)

Acidification
(t SO2 eq./t)

Photochemic
al oxidation
(t NMVOC
eq./t)

Resource
depletion
(t/t)

e = d + 0.45

f

g

[3], including
waste
treatment

[4]

[5]

[2]

[2]

[2]

[3]

[3]

[3]

1.71
1.80
1.80
2.07
1.98
-

1.87
2.07
-

4.29
-

0.026
-

0.044
-

0.182
-

26.32
27.56
27.56
30.41
30.58
-

6.57
7.37
7.37
7.91
8.53
-

2.75
2.84
2.84
3.02
3.11
-

Source: Derived from WRAP (2010), Ecodesign Workplan (2010), ETC/SCP working paper 1/2009 (NAMEA) and internal calculations
[1] WRAP (2009) Waste arisings in the supply of food and drink in the UK
[2] BIOIS (2010) Technical support to identify product categories with significant environmental impact and with potential for improvement by making use of ecodesign measures
[3] ETC/SCP working paper 1/2009, using the NAMEA framework
[4] BIO Intelligence Service based on LCA calculations
[5] Sander (2008) Climate protection potentials of EU recycling targets
“-“ data not available

59

See

Figure 9 above where the life cycle steps per sector are mentioned
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Table 22: Impact of food waste from each sector on a 100 basis
Greenhouse gases emissions (CO₂
eq. -100 basis)

Sectors

[1]

Manufacturing
Distribution (excl. Retail)
Distribution and Retail
Households

63
74
84
100

[3],
including
waste
treatment
83
87
87
100

average
73 ± 10%
80 ± 7%
86 ± 1%
100 ± 0%

Source: Derived from WRAP (2010), Ecodesign Workplan (2010), ETC/SCP working paper
1/2009 (NAMEA) and internal calculations

Selection of data about the environmental impacts of food life cycle to be used
in the rest of this study
ETC/SCP working paper 1/2009 (using the NAMEA framework) [3] was selected
because of its close results with internal bottom-up calculations ([4]). Study [5]
was neglected as no breakdown by life-cycle step was available.
The data are presented for three sectors, in order to fit with calculated quantities
in Scenario 1 presented in section 1.2 of Chapter 1:
 Manufacturing
 Households
 Others (Distribution and Retail and Food Services/Catering)
Regarding the “Others” sector, the “Distribution and Retail” and the “Food
Services/Catering” data have been used, a ratio of 24/76 between both sectors
being implemented on quantities based on section 1.2 (Scenario 2).
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Table 23 summarises the environmental impacts, per sector and per tonne of food
waste, resulting from Table 21.
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Table 23: Environmental impacts of food waste, per tonne of food waste, per sector

Impact category, per tonne of food waste, per sector

Manufacturing
Households
Others
64
Total

Greenhouse gases
emissions (t CO₂
eq./t)

Acidification
60
(t SO2 eq./t)

Photochemical
oxidation (t
61
NMVOC eq./t)

Resource
62
depletion (t/t)

1.71
2.07
63
1.94
1.9

26.32
30.41
27.56
28.7

6.57
7.91
7.37
7.5

2.75
3.02
2.84
2.9

Source: Calculations based on ETC/SCP working paper 1/2009

Table 24 presents the estimated total environmental impacts of food waste in the

EU27 per year, based on those selected factors.

Table 24: Annual environmental impacts of food waste in the EU27, per sector

Impact category, per year, per sector
Waste amounts
in EU27
(t/yr)

Food processing
Households
Others
Total

34 756 000
37 703 000
16 820 000
89 279 000

Greenhouse
gases emissions
(Mt CO2 eq./yr)
65

59
78
33
170

Acidification
(kt SO2 eq./yr)

915
1146
502
2 563

Photochemical
oxidation
(kt NMVOC eq./yr)

Resource
depletion
(Mt/yr)

229
298
139
666

96
114
51
261

Source: Calculations based on ETC/SCP working paper 1/2009

60

Excluding end-of-life impacts
Excluding end-of-life impacts
62
Excluding end-of-life impacts
63
Example of calculation for the Others sector: 1.80 x 24% + 1.98 x 76% = 1.94
64
Obtained by using the quantities of food waste allocated to each sector – see
61

Table 24
Example of calculation: 1.71 t of CO2/t of waste × 34 756 000 inhab / 1 000 000 = 59 Mt CO2 / yr

65
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Limitations
The geographical context appears to be an important limitation. Although it is
probably not the only reason to explain the differences between data from [1]
and [3], using data that is valid for the UK only would have been a too rough
assumption when one observes the differences in the estimated greenhouse
gases emissions from both studies’ data.
Another important limitation is the split of economic sectors in the ETC/SCP
study [3]. The authors were obliged to consider rough assumptions because the
food chain is not covered by food-specific sectors in the NAMEA framework.
Further research for a better division of sectors is needed, e.g. which food waste
originates from food service or retail sector activities, so as to be able to assess
the environmental impacts of different sectors more accurately.
Further research is also needed to distinguish the impacts of food according to the
food type, in order to target specific food industries where food wastage is truly
at stake. The EIPRO study distinguishes food types, but not step per step.
Another limitation concerns the boundaries of the systems analysed here. From a
theoretical point of view, the environmental impacts of the life cycle of only the
food products that constitute food waste (and not of all food products
manufactured and put on the market) should be assessed. This would first require
that the composition of food waste be known, which is not the case. This would
also require environmental data about those food products. As described in the
previous sections of this chapter, only environmental data about the food sector
in Europe were available and thus used.
Key results
Regarding the overall impact of food waste, it can be estimated that at least 170
Mt of CO2 eq. are emitted in Europe only because of food waste, with an average
of 1.9 t CO2 eq./t of food wasted. This figure includes all steps of the life cycle of
food waste, namely agricultural steps, food processing, transportation, storage,
consumption steps and end-of-life impacts. In comparison, this figure is in
between the total emissions of greenhouse gases of Romania (145.916 Mt,
according to Eurostat) and of the Netherlands (206.911 Mt, according to Eurostat)
in 2008. It also represents approximately 3% of total EU27 emissions in 2008.66
Along its life cycle, a food product is raised or harvested, transformed, packed,
transported, stored, sold, consumed and eaten or thrown away. Logically, impacts
cumulate along the life cycle, so that waste from households has an
environmental impact which is more important than the impact from
manufacturing waste (table 21). However, food waste generated in the
Manufacturing sector is responsible for approximately 73% of the total impact of
household waste, in terms of greenhouse gases emissions. All in all, it can be
observed that for greenhouse gases emissions, acidification, photochemical
oxidation and resource depletion indicators, most of the impact (at least three
quarters) occurs before the moment when the food product comes out of the
processing factory (in other terms, is concentrated between the cradle and the
gate). When considering the sectors, the Household sector is the one with the

66
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greatest contribution, both per tonne of food waste (2.07 t CO2 eq./t) and at the
European level (78 Mt CO2 eq./yr, that is 46% of estimated annual Greenhouse
gases emissions due to food waste).

October 2010

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

89

2. INVENTORY OF EXISTING INITIATIVES

INTRODUCTION
Chapter 2 features an inventory of existing EU food waste prevention initiatives and an
analysis of the current state of play of food waste prevention strategies in the EU27. The
chapter comprises the sections below:
 2.1: Identification of existing initiatives
 2.2: Analysis of initiatives

KEY FINDINGS
Section 2.1 outlines the identification of existing food waste prevention initiatives in the EU
through the literature review and stakeholder questionnaire. The final inventory, found in
Appendix II, consists of 106 initiatives related to a variety of sectors, MS and prevention
approaches. With 39% of the initiatives identified launched in 2009 and awareness
campaigns and informational tools being the predominant measure employed, it appears
that food waste prevention is not yet well-established, and building awareness and
triggering simple behaviour changes is an important first step to undertake.
Section 2.2 consists of an analysis of the initiatives identified in section 2.1, notably of the
types of instruments used and the level of their implementation. The instruments utilised
included awareness campaigns, informational tools, training programs, logistical
improvements, waste measurement activities, research programmes, regulatory
instruments, food redistribution programmes and the development of industrial uses for
food waste. Quantitative results were often difficult to obtain because measurement of
impact had often not been carried out, particularly at the local level. Many initiatives had
recently been launched and hence their results had not yet been measured, highlighting the
early stage of development of food waste prevention activity. Sub-section iii presents a
selection of initiatives in the form of mini fact sheets to show the wide range of possible
food waste prevention activities and relevant results where available.

2.1 IDENTIFICATION OF EXISTING INITIATIVES
Food waste prevention initiatives were identified via the literature research and through
the stakeholder questionnaire. As agreed during the kickoff meeting, the questionnaire
incorporated findings from initial research, including examples of prevention initiatives in
each sector. 106 initiatives have been identified in total, and significant further results are
anticipated, particularly in new Member States. Please find the initiatives in Appendix II.
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2.2 ANALYSIS OF INITIATIVES
i. TYPES OF INSTRUMENTS USED
A hierarchy for food waste prevention has been developed by the US Environmental
Protection Agency, following the spirit of the EU waste hierarchy as presented in the 2008
Waste Framework Directive. It prioritises reduction at source and presents a list of
preference for use, re-use, recycling and waste treatment. While this study does not
include composting, it should be noted that approximately one third of all food waste is
inedible67, and thus options such as diversion to animal feed, industrial uses of food waste
(cooking oils for example) and composting will usually be the environmentally preferable
choice. Energy recovery can be another acceptable option where justified by a life cycle
thinking approach. The US EPA hierarchy does not differentiate between waste treatment
options; anaerobic digestion is likely to be environmentally preferable to incineration and
landfilling.
68

Figure 15: US EPA Food waste recovery hierarchy

Source: US EPA

The majority of initiatives identified in the study focus on source reduction, the first step in
the hierarchy, although eleven initiatives involved food redistribution, predominantly to
those in need. Not mentioned in the above hierarchy are those for-profit businesses that
redistribute damaged, sub-quality or near-expiry data products to other sales outlets. No
examples of food diversion to animal feed were identified so far in the study, but numerous
examples no doubt exist.
The initiatives identified have been classified by types of instruments and are described
below.

67

WRAP (2009) Household food and drink waste in the UK
US EPA:
www.epa.gov/epawaste/conserve/materials/organics/food/fd-gener.htm#food-hier
68
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Reduction at source
 Awareness campaigns
A first step in engaging all sectors in food waste prevention, awarenessraising is critical to achieving results in this area. Awareness campaigns
identified predominantly target households, although there are effective
examples of campaigns in schools and involving restaurants.
 Informational tools
Several guides and handbooks have been created by public authorities,
industry associations, and NGOs to help specific sectors minimise food
waste generation. They describe good practices in the household, the retail
environment or even specifically in pubs (public houses) to prevent waste.
 Training programmes
There are significant opportunities for teaching food waste prevention
skills, particularly in the hospitality industry. One initiative identified
provides consumer workshops on waste-free cooking, but a number of
waste measurement initiatives also include provisions for food-service staff
awareness-raising and training.
 Logistical improvements
Optimising operations to minimise food waste, logistical improvements in
the Retail environment include stock management tools, selling food
products near expiry at low cost, or preparing food products near expiry for
sale at the deli counter (where most products are for immediate
consumption).
In food service venues, logistical improvements may include reservation
requirements for meals to help predict food quantities, satisfaction surveys
in cafeterias to help food better meet customer preferences, and ordering
flexibility in hospitals to avoid serving patients food they do not want.
 Waste measurement activities
Initiatives that engaged participants in waste measurement activities were
significant among the study’s findings, with eleven initiatives involving
households and employees of cafeterias, restaurants and hotels in
quantification and composition analysis of the food waste they generate.
As noted earlier by WRAP’s hospitality industry food waste expert, the act
of measurement itself is often enough to stimulate food waste reductions,
and because of its hands-on nature, is potentially more effective than
information-based awareness-raising.
 Research programme
Research programmes frequently help stakeholders collaborate in
developing new prevention methodologies for specific waste streams.
Research on Time Temperature Indicators and meat quality assessments, as
well as practical research on food waste prevention in hotels, for example,
shows the range of possibilities for food efficiency improvements.
Packaging also provides great scope for further research, in terms of
opportunities for extending the shelf life of products. This may be achieved
through testing the effects of certain types of packaging on specific
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products, as conducted at Morrisons Supermarkets’ Packaging Laboratory,
or may look at design features such as re-sealable packaging, interactive
films, oxygen scavengers and modified atmospheres.69
 Regulatory measures
Regulatory measures such as public policies have enormous potential for
preventing food waste, but at present very few have been identified. In
Ireland, a regulation requiring that food waste from major commercial
premises be segregated for separate collection will not only contribute to
Ireland’s achievement of Landfill Directive requirements, but as frequently
discussed, will raise employee awareness of the food waste their business
generates on a large scale. Furthermore, Commission Regulation (EC) No
1221/2008 of 5 December 2008, which entered into force on 1st July 2009,
and reduces the aesthetic requirements for many fruits and vegetables,
should dramatically reduce food waste by allowing consumers to buy oddshaped produce.70
Approaches other than reduction at the source
 Food redistribution activities
Food redistribution programmes, such as FareShare in the UK, collect food
that would otherwise be discarded by retailers, because it is damaged or
nearing expiry, and distribute it to a variety of groups in need, including the
homeless, the elderly, children and other communities in food poverty. As
highlighted in section 1.2 of Chapter 1, quantities of edible food waste in
the Wholesale/Retail sector are very large and present enormous
opportunities to increase this sort of critical activity.
For-profit enterprises that collect unsellable food from retailers and resell it
in other venues, such as discount stores, also effectively minimise food
waste and its associated environmental impacts.
 Industrial uses
Several initiatives that converted waste food oil into biofuel were excluded
from this study as this is a recycling process rather than waste prevention.
However, industrial uses of otherwise inedible food might tentatively be
included. An example here would be the Fish Chips created in Denmark,
using inedible fish matter to create a marketable Omega 3 fatty acid rich
snack; there are potentially many similar examples.
Please find a breakdown of the types of instruments used in Figure 16, and
the initiative description in Appendix II.

69

WRAP ‘Household Food Waste’: www.wrap.org.uk/retail/food_waste/index.html
COMMISSION
REGULATION
(EC)
No
1221/2008
of
5
December
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:336:0001:0080:EN:PDF
70
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Figure 16: Types of instruments used to prevent food waste (%)

2% 1%

8%
21%
Awareness campaign
Food redistribution programme
Industrial uses
Informational tool

24%

Logistical improvements

10%

Regulatory instruments
Research programme
Target setting
Training programme

1%

Waste measurement

11%
11%
11%

ii. RESULTS ACHIEVED
Few initiatives gave concrete results; it is not always simple or expected that measurement
be part of the initiative, and as accurate measurement presents an added cost, the benefits
of measurement must be clear.
Among results documented, certain awareness campaigns have proven effective; the highly
visible WRAP Love Food Hate Waste Campaign for example has prevented the production
of 137,000 tonnes of food waste since 2008 and the UK schools initiative achieved a 35%
reduction in food waste
Informational tools are also notable among the initiatives identified, and are
complementary to awareness campaigns, often providing more specialised guidance.
Existing guides and informational materials could be synthesised and built upon to provide
targeted guidance by sector for the EU.
Food redistribution programmes (food banks, for example) are also very effective at
preventing food waste, and, with examples in many EU (Austria, Denmark, Spain, Italy, UK)
and non-EU (Argentina, Brazil, Canada, United States) countries, have demonstrated their
replicability and ability to adapt to local circumstances and business opportunities.
While there are many examples of food redistribution programmes, they remain
predominantly on a small scale. In the UK, for example, retailer Sainsbury’s donates 400kg
of food products to food redistribution programmes for every £1 million pounds (or €1.1
million Euros) in sales, similar to donation levels in the United States. However, this appears
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to be only around 10% of Sainsbury’s discarded food waste.71 Regulatory instruments, such
as the requirements or incentives to disclose food waste data, can encourage competition
among retailers for good performance in this area, offering both substantial environmental
and social benefits.
Figure 17: Start dates of initiatives identified (%)

5%
9%
29%

Year 2000-2004

18%

Year 2005-2007
Year 2008
Year 2009
Year 2010

39%

The predominance of awareness campaigns and informational tools further underlines that
food waste prevention is at an early stage of development. Indeed, 39% of the initiatives
identified were launched in 2009, a majority of those in the autumn, and the fact that
twenty-two initiatives beginning in 2010 have already been identified, shows that this issue
strongly resonates with stakeholders at the present time and is growing rapidly (see above
table).
iii. BEST PRACTICES
A range of best practices have been selected in order to highlight the breadth of existing
initiatives in food waste prevention, and these are presented below in the form of mini
factsheets.

71

According to calculations by Tristram Stuart, p35; Stuart, T. (2009) Waste: Uncovering the Global Food
Scandal

October 2010

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

95

96

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

October 2010

October 2010

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

97

98

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

October 2010

October 2010

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

99

72

72

Danish Environmental Protection Agency (2010) Feasibility study of food waste in
Denmark
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3. FORECAST BASED ON CURRENT SCENARIO

INTRODUCTION
Chapter 3 involves the forecasting of future food waste volumes based on the current
scenario and taking into account impacting factors such as population growth, disposable
income, policy and prevention initiatives as well as environmental impacts. The chapter
comprises the following sections:
 3.1: Food waste and population growth – the baseline scenario
 3.2: Food waste and disposable income
 3.3: Food waste and policy impact
 3.4: Food waste and prevention initiatives
 3.5: Food waste and environmental impacts
 3.6: Other environmental impacts

KEY FINDINGS
Chapter 3 involves forecasting future food waste production and related environmental
impact based on the baseline scenario of food waste quantities developed in Chapter 1.
Using available EU statistics the chapter shows that food waste quantities overall and on a
per capita basis are anticipated to increase significantly due to population growth and
increasing affluence. In the baseline year – 2006 - food waste produced in the EU was
approximately 89.3 million tonnes; by 2020 estimates suggest this will increase to 126.2
million tonnes, presenting an increase of 36.9 million tonnes.
Earlier findings of this study, notably that food waste prevention initiatives are often at a
local level and that there is a lack of information regarding the level of impact achieved,
result in a serious difficulty in forecasting the impacts resulting from these activities. The
majority of initiatives are indeed very recent and very few have measured results. On this
basis, no impact due to food waste prevention initiatives has been applied to the data in
the forecasting.
Accompanying the increasing quantities of food waste will be positive growth in
greenhouse gas emissions, accounting for an additional 70.2 million tonnes of carbon
dioxide equivalent gases emitted in 2020, in comparison with 2006 levels. This brings the
total annual food waste related emissions to 240Mt in 2020.
Policies to divert food waste from landfill will not tackle the big issue of food waste
generation. The impact of waste policy on food waste generation is neutral in terms of the
absolute amounts of waste being generated. Waste policy does however, have a
considerable impact on the treatment of food waste once it has been generated. This work
predicts that by 2020 the amount of food waste sent to landfill will decrease from 40.4
million tonnes to 4.0 million tonnes in compliance with policy. Based on the forecasts, this
leaves an estimated 122.2 million tonnes of food waste across the EU27 by 2020 to manage
via other residual treatment technologies. This is a significant quantity of waste, all of it
generating substantial amounts of greenhouse gas emissions. A key issue for the future is
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thus how to treat this 122.2 million tonnes of food waste via other technologies or whether
to expend considerable and sustained efforts to secure the benefits of waste prevention.
A major conclusion drawn from the exercise is the importance and necessity of statistical
data and time series for all MS to provide reliable data on food waste, thereby allowing for
more robust and reliable estimations and forecasting.

METHODOLOGY
In order to consider the future growth and impact of food waste and its economic,
environmental and social impacts, Task 3, presented in this chapter, involved the projection
of food waste arisings in the EU over a 15 year period (2006-2020). In order to complete
this task a Microsoft Excel model was built, based on the available statistics, namely: food
waste, social-economic and environmental impact data. The model has been built taking
into account the estimated impact of four sets of factors on food waste tonnages:
 Anticipated socio-economic changes (such as disposable income and
population growth)
 Potential impacts of existing European policy instruments
 Impacts of food waste prevention activities already in place
 Environmental impacts of anticipated food waste treatment options
Reliability, accuracy, robustness, uncertainty
The data is in many cases based on estimates. Waste generation projections are
based on the EUROSTAT food waste generation data for 2006 and from other
studies on food waste data identified in section 1.2 of Chapter 1. Some data on
population and disposable income have been calculated on the basis of data
found in the literature including OECD reports and UNEP publications).
In general, the lack of frequent, consistent and reliable food waste data remains
a serious problem for the identification of trends. The currently available data
may be questioned as it appears to have been collected by individual MS using a
variety of methods and operating under different assumptions. Data may not
necessarily be comparable or reflect the real situation. Therefore, the data that
form the basis for the forecast are often "best educated guesses" of the current
and future status of food waste generation within the EU27. The order of
magnitude is probably broadly correct, but the details remain very uncertain.
Key uncertainties and assumptions
 The forecast is based on 2006 food waste data as determined in 1.2.
(The only historical data available via EUROSTAT was for 2004). This
figure was scaled up using EUROSTAT population growth estimates
through to 2020, and is used as a baseline scenario for the forecast. As
there is no historical food waste data available and estimates are based
mainly on 2006 data points, there is inevitably a degree of uncertainty
with the estimates.
 In all projections, similar estimates and projections for disposable
income73, policy impacts, etc. have been assumed for EU12 and EU15
countries, i.e. a uniform increase in disposable income for both EU12
73
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and EU15 countries. It is understood that this is an assumption
warranting closer scrutiny (as current economic conditions across
Europe make accurate economic predictions highly uncertain) and
further research would be needed to improve the estimates and to
establish the extent and impact of regional variations.

3.1 FOOD WASTE AND POPULATION GROWTH – THE BASELINE SCENARIO
As mentioned previously, 2006 was used as the baseline year for this study. The data used
in this chapter was presented in detail in section 1.2; scenario 1 has been used for ‘Other
Sectors’.
The historical population data, as well as annual population projections until 2020, are from
the EUROSTAT statistics database. As Task 1, presented in Chapter 1 of this study, did not
collect historical data, the baseline scenario is based on 2006 food waste levels per capita (x
kg/person), adapted to anticipated changes in population presented in EUROSTAT
projections. EUROSTAT population projections show that there will be an increase in the EU
population of 20.6 million people (4.2%) by 2020, in comparison with 2006. This overall
increase masks a projected population decrease for the EU12 (of approximately 1.4 million)
and an increase for the EU15 (of approximately 22.0 million).
On this basis, the projections show that the overall increase in food waste tonnages is
expected to be 3.7 million tonnes in EU27 by 2020 (4.1%), taking into account the
population increase of nearly 21 million. In this scenario the impact of any other factors,
such as policies, prevention initiatives or growth in disposable income are not considered.
The data assumes that individuals will continue to generate the same amount of food waste
year on year over the period.
Table 25: Population projections and food waste forecast for EU27
Year

Population, million people

Food waste, million tonnes

2006

493.2

89.3

2007

495.3

89.7

2008

497.6

90.1

2009

499.7

90.5

2010

501.2

90.7

2011

501.2

90.7

2012

503.0

91.1

2013

504.6

91.4

2014

506.2

91.6

2015

507.7

91.9

2016

509.1

92.2

2017

510.4

92.4

2018

511.6

92.6

2019

512.8

92.8

2020

513.8

93.0

Source: EUROSTAT data; AEA
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Table 25 shows the influence of anticipated population growth on food waste generation in
the EU countries over a 15 year period.
Figure 18: Food waste trends in the EU27, 2006-2020

Source: EUROSTAT data; AEA

3.2 FOOD WASTE AND DISPOSABLE INCOME
The UNEP Environmental Food Crisis report (UNEP, 2009), highlights, along with rising
population, the issue of the increasing incomes of a large fraction of the world’s population,
which results in increasing consumption of food per capita as well as changes in diets
towards a higher proportion of meat (UNEP, 2009). With growing incomes, consumption –
and the quantity of waste or discarded food – also increases substantially (Henningsson et
al, 2004). This is confirmed by the EUROSTAT data for 2004 and 2006 which shows that the
quantities of food waste generated in the European Union (EU27) increased in 2006 by
nearly 23%, in comparison with 2004. This is in step with an increase in the population’s
disposable income, by 1.2 trillion Euros or 11.1% (approximately 2,500 Euros per head of
population (EU27) in the same time period according to EUROSTAT statistics).
There is, however, some evidence to the contrary - the WRAP study of 2008, The Food We
Waste, while obtaining variable results, does suggest that those with higher disposable
incomes and higher levels of education waste less food per capita. According to the study,
professional management people waste 5kg of food a week and semi-skilled and unskilled
workers waste 6.1kg a week. The implication is that, beyond a certain point, increased
disposable income (as a measure of economic or societal development) may have a
depressing effect on food waste but there may be a number of factors at work (for
example, eating more meals in restaurants etc) and the extent to which this observation
can be extrapolated across the EU is unknown.
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Assumptions
Based on the UNEP report (cited above) and on the EUROSTAT statistical trends,
together with the WRAP evidence, the assumption made here is that there is a
link between levels of disposable income and food waste generation.
Disposable income data is taken from the EUROSTAT statistics database where it
is provided up to the year 2011. The data for 2012-2020 are forecasts made taking
into account historical changes in disposable income data and the current
recession. According to the EUROSTAT data, disposable income grew steadily until
the year 2009 (see Table 26) when it dropped by 4.2% due to the recession. From
2010, disposable income will, according to EUROSTAT, start growing again, albeit
slowly. Based on EUROSTAT data and taking into account a slow recovery from the
current recession in EU countries, it is assumed that there is an annual increase of
1.5% in disposable income in 2011 and 2012 compared to 2010. This is assumed
to gradually increase to 5% by 2015 (2.5% in 2013, 3.5% in 2014, and 5% in 2015) the maximum pre-2006 increase in disposable income according to the available
EUROSTAT data - after which, growth in disposable income is assumed to stay at
the same level until 2020 (again, due to the anticipated slow recovery after the
current recession).
Forecasting methodology
Using the assumptions above and those that follow, the projections in Figure 18
below were developed. They show with a steady annual growth of disposable
income (of between 1.5% to 5%), there will be an increase of 36.9 million tonnes
of food waste in EU27 by 2020. Most of this (28.6 million tonnes or 77%) will be
due to growth in food waste generation in EU15 countries.
The methodology incorporates growth of food waste for EU12 and EU15 at
different rates as each group (EU12 and EU15) has different types of economies:
as a result, some will grow more quickly at first and then begin to slow down and
stabilise towards 2020 (as they ‘mature’) whilst others will have a more linear
growth.
 The EU12 is more likely to show a quick growth to begin with as levels of
disposable income increase (in line with the UNEP report) and then begin
to stabilise as higher disposable incomes and better education result in
less food being wasted (in line with the WRAP study).
 The EU15 however, being the more developed economies with higher
levels of disposable income, is more likely to show a more steady growth
to begin with and also to stabilise as higher levels of disposable income
and education influence the behaviour of society and individuals.
In terms of the projections, disposable income is used as an indicator of economic
activity and the relationship between food waste generation and disposable
income can vary. For this study an important consideration is the relationship
between food waste generation and disposable income and the degree to which it
can be decoupled. In this context, the concept of decoupling, as defined by the
OECD, distinguishes between:
 No decoupling: food waste production and the economy grow at the
same speed (linear relationship)
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 Negative decoupling: food waste production grows faster than the
economy
 Relative decoupling: food waste production grows more slowly than
the economy
 Absolute decoupling: while the economy is growing, food waste
production is diminishing
To show the differences in the relationship between disposable income and food
waste generation the following assumptions were applied:
 EU12 - negative decoupling followed by relative decoupling where
waste generation grows more quickly than the economy (5.4.2 Scenario
1, Arcadis Bio-waste Final Report, 2009) and then more slowly;
 EU15 - no decoupling has been assumed overall where waste
generation grows at the same speed as economic activity. In reality,
this is based on a slight decoupling in the first phases and a stabilisation
period at the end in which relative decoupling is achieved (5.4.2
Scenario 2, Arcadis Bio-waste Final Report, 2009).
Table 26 (below) shows the changes in disposable income in EU27 compared to
the corresponding growth in food waste using the aforementioned assumptions.

Table 26: Changes in disposable income for EU27, trillion Euros
Year

Disposable income, trillion Euros

Food waste, million tonnes

2006

11.4

89.3

2007

12.0

95.5

2008

12.4

100.1

2009

12.0

95.2

2010

12.1

96.1

2011

12.3

98.1

2012

12.5

99.9

2013

12.7

103.1

2014

13.2

107.6

2015

13.9

111.9

2016

14.6

116.4

2017

15.3

121.1

2018

16.0

122.8

2019

16.8

124.5

2020

17.7

126.2

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report

The charts, for EU12, EU15 and EU27, take into account food waste growth,
associated changes in disposable income and the associated decoupling.
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It should be noted that the EUROSTAT data for disposable income for EU27 is not
the sum of the data of EU12 and EU15 extracted from the same database. This
explains the slight differences between Figure 19 and Figure 20 in comparison
with Figure 21.

Figure 19: Correlation between food waste generation and change in disposable income, EU12

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report

Figure 20: Correlation between food waste generation and change in disposable income, EU15

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report
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Figure 21: Correlation between food waste generation and change in disposable income, EU27

Sources: EUROSTAT data; 5.4.2 Scenario 1 and 2, Arcadis Bio-waste Final Report
Note: EUROSTAT data for disposable income for EU12 and EU15 does not add up to EU27 which explains slight differences in
this graph when compared to Figure 22

3.3 FOOD WASTE AND POLICY IMPACT
The overall aim of EU waste management policies is, ultimately, to prevent the generation
of waste. The data, however, show that the quantity of food waste is increasing. This, as
mentioned above, may be explained by a close link between population growth, economic
growth (affluence) and waste generation. The implication therefore, is that the impact of
waste policy on food waste generation is neutral in terms of the absolute amounts of
waste generated. Waste policy does however have a considerable impact on the treatment
of food waste once it has been generated. This is discussed in more detail in Section 3.6.

3.4 FOOD WASTE AND PREVENTION INITIATIVES
The concept of waste prevention, or, rather, embedding waste prevention into legislation is
relatively new and has, in many cases, not yet been transposed into national law by MS.
The consultation has demonstrated that food waste prevention in particular, is an
increasingly important issue for a wide range of stakeholders.
Following earlier findings of this study (that food waste prevention initiatives are often at a
local level and that there is a lack of information regarding the level of impact actually
achieved), the forecast of impacts due to waste prevention activities is difficult to assert as
the vast majority of initiatives are very recent and very few have measured results. On this
basis, no reduction from the current scenario has been applied.
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Again, 2006 food waste data was taken as a baseline and the disposable income scenario
outlined in Section 1.2 used to produce the forecast. The forecast indicates positive growth
in food waste generation, accounting for an additional 36.9 million tonnes of food waste
generated across the EU-27 in 2020, compared to 2006 (126.2 million tonnes of food waste
generated in 2020 compared to 89.3 in 2006).
Figure 22: Food waste (FW) arisings taking account of the impact of population growth and
disposable income

Source: EUROSTAT data

3.5 FOOD WASTE AND ENVIRONMENTAL IMPACTS
The main environmental impact considered is emissions of greenhouse gases measured in
tonnes of CO2 equivalent (t CO₂ eq./t). The methodology draws on previous work
undertaken by BIO in section 0 of Chapter 1 of this report which indicates the total impact
per tonne of food waste across the sectors studied is 1.9t CO₂ eq./t. This figure has then
been taken and multiplied by the food waste forecast which includes forecasts for
population and disposable income to give an estimate of the likely greenhouse gas
emissions through to 2020. Due to considerable uncertainties and the complexities of
forecasting emissions it has not been possible to undertake more detailed analysis.
Furthermore, as mentioned previously, despite quantitative results from the WRAP Love
Food Hate Waste campaign, there is simply not enough data available to extrapolate the
scale of potential food waste prevention to the EU-27, hence the impact of waste
prevention initiatives is considered to be neutral.
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Figure 23: Estimated greenhouse gas emissions from food waste

Source: EUROSTAT data

Figure 23 takes into account the impact of both population growth and growth in
disposable income and shows there is a positive growth in greenhouse gas emissions,
accounting for an additional 70.2 million tonnes of carbon dioxide equivalent gasses
emitted in 2020, in comparison with that in 2006.

3.6 OTHER ENVIRONMENTAL IMPACTS
As stated in Section 3.3, the impact of waste policy (namely the Landfill Directive and the
updated Waste Framework Directive (WFD)) as well as the recommendations contained in
the EC communication on future steps in bio-waste management in the European Union on
food waste generation is neutral. In other words it has no impact on the actual amount of
food waste being generated. Waste policy does however, have a considerable impact on
the treatment of food waste once it has been generated and this section looks briefly at the
potential impacts of likely treatment scenarios.
For this forecast, the potential effects were investigated and the changes in the mix of
treatment options for food waste over 15 years were anticipated based on the Landfill
Directive requirements for diversion of biodegradable waste from landfill:
 by 2010 to reduce Biodegradable Municipal Waste (BMW) landfilled to
75% (by weight) of that produced in 1995
 by 2013 to reduce BMW landfilled to 50% (by weight) of that produced
in 1995
 by 2020 to reduce BMW landfilled to 35% (by weight) of that produced
in 1995
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Assumptions
The forecast is based on 2006 food waste data. Despite the fact that the targets of
the Landfill Directive are based on the 1995 tonnages of biodegradable food
waste, 2006 was taken as a baseline year for two reasons: to ensure a
comparability of the data and because there was no EU27 in 1995.
The impacts of policy measures on food waste tonnages are based on the
assumption that the targets are fully met and that the impact of prevention
activities on food waste growth is neutral.
It has been assumed that 45% of food waste generated in 2006 was disposed of to
landfill based on:
 the data provided in the Green Paper on bio-waste management in the
EU (Green Paper on the Management of Bio-waste in the European
Union, Commission of the European Communities, 2008)
 OECD reports that estimate approximately 45% of total generated
biodegradable waste was being disposed of at landfill in EU27 at the
end of the 1990s
The WFD sets no specific targets for biodegradable/food waste per se, but
outlines a clear strategy towards the separate collection and treatment of biowaste. The Directive also has provisions for prevention measures. Article 29 of the
WFD requires MS to establish National Waste Prevention Programmes and
recommends the use of targets for waste prevention, so modelling should
anticipate the potential prevention impact here. As the WFD will not be
transposed into national laws before December 2010, its impact is assumed to be
10% reduction in food waste going to landfill by 2013 (in comparison with 2006)
and 15% reduction by 2020. These figures have been estimated based on
literature reviews and reflect expert judgement on the most likely scenarios.
The impacts of implementing the recommendations in the EC communication on
future steps in bio-waste management in the European Union, released May
2010, are even more difficult to predict. Under the WFD, Member States are
obliged to develop national waste management plans in line with the waste
hierarchy. In addition they have to develop national waste prevention
programmes not later than end 2013 with benchmarks that make progress
measurable. The inclusion of national bio-waste prevention targets in these
programmes could have a significant impact in the future. Therefore, the impact
of the Directive on food waste tonnages is assumed to be zero for 2010 and 2013
and to lead to 10% reduction in food waste tonnages going to landfill by 2020. It
is further assumed that the targets and their achievement will be cumulative.
Again, these assumptions have been derived based on the background reading
and desktop research done for this study.
Thus, the combined impact of waste diversion policies on the quantity of food
waste going to landfill is estimated as:
 25% reduction in food waste going to landfill by 2010, in comparison
with that produced in 2006 (based on Landfill Directive targets)
 60% reduction in food waste going to landfill by 2013, in comparison
with that produced in 2006 (based on Landfill Directive (50%) and WFD
targets (10%))
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 90% reduction in food waste going to landfill by 2020, in comparison
with that produced in 2006 (based on Landfill Directive (65%), WFD
(15%) and future bio-waste legislation following from the EC
communication on future steps in bio-waste management in the
European Union (10%))
The percentage breakdown of the policy impacts on the food waste tonnages
going to landfill is presented in Table 27 below.
Table 27: Percentage (%) impact of EU policies on food waste tonnages going to landfill (x%
less waste going to landfill in comparison with that in 2006)
2010

2013

2020

Landfill Directive, %

EU12

25

50

65

EU15

25

50

65

EU27

25

50

65

Waste Framework Directive, %

EU12

No impact

10

15

EU15

No impact

10

15

EU27

No impact

10

15

Future bio-waste legislation following on the EC communication on future steps in
bio-waste management in the European Union, %

EU12

No impact

No impact

10

EU15

No impact

No impact

10

EU27

No impact

No impact

10

Total combined policy impact. %
EU12

25

60

90

EU15

25

60

90

EU27

25

60

90

Source: EUROSTAT data

Table 28: Total impact of policies on food waste tonnages going to landfill, million tonnes
(based on 2006 figures, not taking into account socio-economic changes)
2006

2010

2013

2020

EU12

7.5

5.6

3.0

0.8

EU15

32.7

24.5

13.1

3.2

EU27

40.2

30.1

16.1

4.0

Source: EUROSTAT data
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Figure 24: Impact of EU policies on food waste tonnage going to landfill (no impact on food
waste generation from growth in population and disposable income)

Source: EUROSTAT data

Figure 24 is based on the 2006 figures from the baseline scenario. However, it
does not take into account population/economic growth. The reason for this is
that the targets in both the Landfill Directive and the WFD are set without
considering population/economic growth.
As we can see in Figure 24, as a result of policy measures, there is an estimated 36
million tonne reduction in food waste going to landfill in the EU27 in 2020
compared to 2006, based on the assumption that all targets are met.
Whilst policy dictates that less food waste is sent to landfill, as reported above,
the forecasting suggests the amount of food waste generated is anticipated to
increase through to 2020 from 89.3 to 126.2 million tonnes for the EU27. This
means the food waste arisings that cannot be landfilled and need to be treated
will reach 122.2 million tonnes in 2020 since the policy forecast states only 4.0Mt
can be landfilled (see Figure 25).

Table 29: Food waste requiring treatment upon achieving expected landfill diversion targets
2006

2010

2013

2020

EU12

9.2

11.3

15.1

19.4

EU15

39.9

51.6

68.6

97.9

EU27

49.1

66.0

87.0

122.2

Source: EUROSTAT data
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Figure 25: Food waste arisings requiring treatment other than landfill

Source: EUROSTAT data

Consequently the plant capacity required to deal with these arisings and
successfully divert material away from landfill in 2020 will need to more than
double unless major prevention initiatives are undertaken. The extent to which
this poses issues for planning consent, raising capital, etc. warrants further
investigation.

Conclusions
Food waste quantities forecast
Working with available EU wide statistics, this work has shown that food waste
arisings are anticipated to increase significantly due to population growth and
increasing affluence (as shown by disposable income data). In 2006 the estimated
food waste arisings were 89.3 million tonnes - by 2020 this study suggests this
could increase to 126.2 million tonnes.
In predicting the impacts of current prevention initiatives, due to the fact that the
vast majority of initiatives are very recent and very few have measured results, no
impact on forecasted food waste generation due to food waste prevention
initiatives has been applied.
Environmental impacts
The main finding is that alongside increasing quantities of food waste there will be
positive growth in greenhouse gas emissions, accounting for an additional 70.2
million tonnes of carbon dioxide equivalent gasses emitted in 2020, in comparison
with that in 2006.
Policy and other issues
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Policies to divert food waste from landfill will not tackle the big issue of food
waste generation. The impact of waste policy on food waste generation is neutral
in terms of the absolute amounts of waste generated. Waste policy does
however, have a considerable impact on the treatment of food waste once it has
been generated. This work predicts that by 2020 the amount of food waste sent
to landfill will decrease from 40.4 million tonnes to 4.0 million tonnes in
compliance with policy. This leaves an estimated 122.2 million tonnes of food
waste across the EU27 by 2020 still to manage via other residual treatment
technologies. This is a significant quantity of waste, all of it generating substantial
amounts of greenhouse gas emissions and a key issue for the future is how this
122.2 million tonnes of food waste will be treated via other technologies or
whether to expend considerable and sustained efforts to secure the benefits of
waste prevention.
This study indicates that waste prevention has failed to gain enough momentum
at anything other than a local level and that much more must be done to secure
potential levels of food waste prevention in order to achieve the associated
benefits.
Without successful long-term pan-EU waste prevention activities securing notable
behaviour change in the way people buy and use food, the treatment capacity
required to handle food waste will need to increase by more than a factor of two.
The challenge this poses for raising capital, securing permission to build and
planning (or extending existing facilities) will be considerable.
Further work required
The main conclusion that can be drawn from this exercise is that statistical
improvement and time series are needed in all MS to provide reliable data on
food waste generation that could form a basis for more robust and reliable
estimations and forecasting.
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4. IDENTIFICATION & ANALYSIS OF ADDITIONAL POLICY
MEASURES

INTRODUCTION
In this chapter, five additional policy measures for implementation at the EU-level for food
waste prevention are identified and analysed. The chapter involves an assessment of the
five options and concludes with a selection of the three best options. The chapter
comprises the following stages:
 4.1: Identification of five policy options and their pros and cons
 4.2: Environmental and economic costs and benefits of policy options
 4.3: Comparison of three best policy options with forecast
This study has shown food waste to be a new issue gaining momentum. Current prevention
activities predominantly focus on awareness-raising as a preliminary step in effecting
behaviour change, with some good practices identified at national and local level. An array
of good practices were demonstrated in Chapter 2, though they are concentrated in
particular MS that have actively taken up food waste as a challenge and opportunity to be
seized.
Chapter 3 demonstrates that EU policy is not yet stimulating food waste prevention in an
active way. Regulatory measures are currently centred lower in the waste hierarchy,
requiring diversion from landfill for example. While waste prevention and separate
collection of food waste are promoted, and while National Waste Prevention Programmes
are required, there has not yet been a regulatory policy response targeted at food waste,
despite the 170 Mt of carbon dioxide equivalent that food waste represents in Europe.
The policy options assessed in this chapter deal with the main problem for the EU in
effectively targeting a food waste policy response: the lack of reliable data. Data reporting
requirements were thus prioritised. EU and MS level targets were subsequently assessed,
as they create a framework for a European response, and stimulate Member States to
develop national measures to address the idiosyncrasies of avoidable food waste
generation strategically.
The need for increased awareness of the issue became apparent in Chapter 2, and the
volume and impacts of food waste underlined the need for long-term behaviour change. A
European measure on awareness-raising was thus considered and it links to national
awareness efforts discussed.
Having identified households as the principle generators of avoidable food waste, new
research highlighted date labelling confusion as a cause linked to over 20% of household
food waste (WRAP, see page 117). EU efforts to harmonise date labelling and increase
clarity for consumers was thus assessed.
As a result of a wide nine month consultation with stakeholders and the opportunity to
interview many experts currently involved in food waste prevention, a concrete action in
triggering long-term behaviour change stood out. Separating food waste from other refuse
in households, restaurants and cafeterias was a measure frequently seen on local level
during research on prevention actions. This single act drew the attention of participants to
the amount of edible food loss they were personally responsible for. Stakeholders repeated
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the catalytic effect of this process in changing behaviours, particularly when accompanied
by awareness campaigns and/or bin characterisation analysis to better understand which
foods they were wasting. The substantial concomitant benefits of separating and separately
treating food waste, a valuable resource in itself, prompted this study’s investigation of
separate collection as a policy option.
The results of the analysis are described below.

KEY FINDINGS
This chapter uses the previous intelligence gathered on current food waste prevention
initiatives in chapter 0 and on food waste quantities and forecasts developed in sections 1.2
and 3. Five policy options were identified for implementation at EU level to strengthen
existing efforts to prevent food waste:
 Business as usual
 Option 1: EU food waste reporting requirements
 Option 2: Date labelling coherence
 Option 3: EU targets for food waste prevention
 Option 4: Requirement on separate collection of food waste in the MS
 Option 5: Targeted awareness campaigns
The environmental and economic costs and benefits of the five policy options and the
business as usual scenario were assessed via an impact assessment matrix, enabling the
delineation of three options providing important waste prevention benefits at limited cost.
This demonstrated that option 1 had limited food waste reduction potential, but facilitated
the development of targets and strategies that would not be possible without robust
baseline data. Costs for MS and industry were identified as moderate, in most cases
focusing on the harmonisation of methodologies rather than the sourcing of previously
uncollected data.
Option 2 was selected for its expected food waste prevention potential, based on its
capacity to improve consumer information on food edibility across the EU and the evidence
on existing uncertainty in this area. The potential reduction of avoidable food waste, the
comparatively limited cost of this policy option, and the possibility to integrate it into the
Food Information Regulation currently being debated, were also taken into consideration.
Option 5 was selected due to stakeholder agreement on its necessity and essential role in
behaviour change. Its potential to reduce food waste will be linked to the budget invested
in awareness-raising, though this is expected to be consistently less than the potential
financial savings to households through more efficient use of purchased food.
Option 3 was not selected at this time, as it depends upon the effective implementation of
option 1, which as EUROSTAT suggested, may not be able to be put in place until the next
round of requirement changes. However, it should be noted that this policy option could be
integrated into the national waste prevention programmes required to be developed by MS
not later than the end of 2013, under Article 29 of the revised Waste Framework Directive.
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Option 4 was not selected because robust quantitative evidence on the “waste prevention
effect” of separate collection is lacking, although this has been widely observed by
stakeholders. This is a costly policy option, though it is potentially economically profitable in
the long-term and offers major environmental benefits. The practical nature of separating
food waste from general household or workplace waste reminds individuals regularly of the
quantities of food waste they are responsible for. This increased consciousness of food
wasting behaviours can lead to prevention at source, according to several stakeholders.
Additionally, the subsequent environmental benefits of food waste separation and proper
treatment are ample, providing a clear method of using waste as a resource. However, as
proving the prevention at the source characteristics of such a policy, currently remains
difficult, it has been left open to development by other avenues for its substantial recycling
opportunities.

4.1 IDENTIFICATION OF FIVE POLICY OPTIONS AND THEIR PROS AND CONS
Policy options were identified, based on the work presented in the previous chapters,
notably in Task 1 on the causes of food waste and in Task 0 on current initiatives in place
for preventing and reducing food waste. Among these, food redistribution guidelines for
MS, food waste prevention targets for the Manufacturing and/or Wholesale/Retail sector
through voluntary agreements, research programmes on packaging innovation or byproduct exploitation for food waste minimisation, a cooperative framework for food waste
prevention across the supply chain, and Food Service sector training programmes were
considered, in addition to the options selected below. Previous research on potential policy
options and approaches for addressing bio-waste in the EU were examined, to ensure
continuity, including notably the Arcadis study on options for improving the management
of bio-waste74, the EC green paper on bio-waste management prepared and the EC
communication on future steps in bio-waste management in the European Union.75
These potential options identified were narrowed to five in close cooperation with the
European Commission.
Policy Option 1: EU food waste data reporting requirements
 Overview
Option 1 entails EUROSTAT reporting requirements for MS on food waste and a
standardisation of methodologies for calculating food waste quantities at MS level to
ensure comparability. A feature of this is the clear exclusion of by-products from food
waste data reporting.
 Core elements
Option 1 targets the lack of reliable baseline food data available and
includes the following elements:
•

74
75
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The addition of a sub-category to the EUROSTAT database under
09 ‘Animal and vegetal waste’ that is specifically entitled ‘Food
waste’.

Arcadis (2009) Assessment of the options to improve the management of bio-waste in the European Union
EC (2008) Green Paper on the management of bio-waste in the European Union, Brussels, Belgium
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•

The addition of sub-sectors for the 09 ‘Animal and vegetal waste’
category that are ‘Retail/Wholesale’ and ‘Food Service/Catering’,
maintaining ‘Other Sectors’ for anything that cannot be included
in the new sectors, or agricultural, manufacturing or household
food waste.

•

The clear, standardised definition of food waste, particularly as
distinct from by-products, and the provision of a clear
methodology for calculating food waste in each sector.

 Reasoning
Robust baseline data is needed to set targets and track progress on food
waste prevention. Chapter 1 has shown that:
•

Definitions of food waste and of sectors (such as Manufacturing,
Wholesale/Retail, Food Service/Catering, Households etc.) are
not standardised across MS

•

Methodologies of calculating food waste vary widely

•

Some MS do not disclose food waste data to EUROSTAT at all

 Pros and cons
Policy option 1, while involving administrative costs, would provide a
clearer picture of food waste quantities, sources and treatment, thereby
raising awareness of food waste issues and allowing for targeted analysis to
identify and address problem areas for food waste generation and
treatment. Targets for food waste prevention, furthermore, need reliable
baseline data in order to be effective. The availability of more detailed and
comparable food waste data would, in the long term, lead to more effective
food waste prevention and treatment.
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Pros
•
•
•
•
•
Cons
•
•

Initial step for setting targets and tracking progress on food waste
Separate food waste reporting increases awareness of issue
On a smaller scale, reporting food waste quantities separately has led to a
reduction in food waste generation
Allows for clearer understanding of food waste-related issues (e.g. how much
each sector is producing, possible causes, etc)
Addresses all sectors

Administrative cost associated with sourcing and cataloguing new data
Specialised skills needed for the clarification of definitions and the
standardisation of measurement methods
• National differences in maturity of measurement capabilities
• National differences in political issues and motivation surrounding food waste
and measurement methods
• Implementation costs for MS
• Measurement costs for industry can be significant
Synergies with and impacts on other options
• Potential building block for Policy Option 3 (EU targets for food waste
prevention)
• Methodological work on defining food waste could contribute to the selection of
separate collection practices in Option 4 (Requirement on the separate
collection of food waste in the MS)

Policy Option 2: Date labelling coherence
 Overview
Option 2 involves the clarification and standardisation of current EU-mandated food
date label application, such as “best before”, “best before end” and “use by” as well as
voluntary labels such “display until” dates, and dissemination of this information to the
public, the food industry and enforcement agencies to increase awareness of food
edibility criteria, thereby reducing food waste produced due to date label confusion or
perceived inedibility.
 Core elements
•
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Addition of a requirement to the Proposal for a Regulation of the
European Parliament and of the Council on the provision of food
information to consumers (2008), which is currently being
debated by the European Parliament and the Council of
Ministers.
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•

Stipulation, in the above-mentioned proposal, on the creation
and diffusion of guidance for businesses on how to ensure food
label compliance and good practice in using date labels
consistently.

•

Recommendation by the EC of a joint initiative on the part of the
EU, the food industry and enforcement organisations to raise
awareness on date labels, notably aimed at consumers, including
increased emphasis on proper storage instructions and their link
to the lifespan of the product and the validity of its date label.

•

Dissemination of information on harmonised date labels, so that
the public understand their meaning. This includes an
understanding that “best before” dates are primarily related to
quality rather than safety, and that using their own judgement
(visual, olfactory and taste) is often more than adequate.

 Reasoning
•

The function of food product labelling is to ensure consumer
safety and inform their decision making. WRAP research on date
labelling in the UK shows that 45-49% of consumers
misunderstand the meaning of the date labels “best before” and
“use by”. 76 Food waste expert at BOKU University Felicitas
Schneider reinforced the astonishing lack of public understanding
of date labels when commenting on this study’s policy options,
based on experiences in Austria. This evidence suggests that date
labels are not adequately fulfilling their function at this time.

•

Date label confusion is a significant cause of household food
waste, contributing to “food not used in time” issues identified
by WRAP, which make up in total 2.9 Mt or nearly 60% of
avoidable household food waste in the UK, as shown below in

Figure 26.
•

WRAP’s 2010 Date label Q&A shows in particular that 255,000
tonnes of food is discarded “before it has even reached its use by
or best before date, and much of this could have been avoided if
the food had been stored correctly, and through consumers
having confidence in date labels”. 77

•

WRAP’s Household Food Waste Programme Manager, Andrew
Parry, has estimated that 1 million tonnes of food waste or over
20% of avoidable food waste in the UK is linked to date label

76

WRAP (2010) Improving the application and understanding of date labels and storage guidance: Activity
brief
77
WRAP (2010) Date label Q&A document
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confusion78, making the issue a principle factor in household food
waste prevention.

Figure 26: Weight of avoidable food and drink waste generated in the UK, split by reason for
disposal

Source: WRAP

•

Section 1.2 of Chapter 1 identified households as the largest food
waste generating sector, accounting for approximately 40% of
food waste generated in the EU.

•

Uniform action by the EU assures equity for citizens in terms of
health protection through proper understanding of date labels
and cost savings by reducing household food waste. A consistent
approach by the EU also minimises the burden on manufacturers,
who often operate in multiple MS. The Proposal for a Regulation
of the European Parliament and of the Council on the provision
of food information to consumers of 2008 (Food Information
Regulation hereafter) suggests that over 60% of companies
surveyed favour harmonisation of general food labelling through
European legislation79.

 Pros and cons:
Policy option 2 addresses manufacturers (responsible for setting date
labels), retailers (responsible for setting “display until” labels and some
own-brand date labels) and households, who frequently decide whether or
not food is edible based on its date label. Retailers could play an important
role in raising awareness and helping consumers understand harmonised
date labels.
The policy has the possibility to lead to long term behaviour change; cons
are primarily linked to potential implementation costs for MS and industry.

78

WRAP Interview, July 2010; total avoidable food waste produced by households in the UK accounts for 4.5
million tonnes of food waste, as calculated in WRAP (2009) Household food and drink waste in the UK
79
Regulation of the European Parliament and of the Council on the provision of food information to
consumers:
http://ec.europa.eu/food/food/labellingnutrition/foodlabelling/publications/proposal_regulation_ep_coun
cil.pdf
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Pros
•
•
•
•

Protects consumer safety through clearer food labelling
Household food waste avoidance through better decision making of food
edibility (Households generate the largest proportion of EU food waste)
Household cost savings through food waste avoidance
Greater clarity for manufacturers on food date labelling; harmonised labelling
requirements across the EU reduces administrative burden for manufacturers
operating in multiple MS

Cons
•

Guidance for industry on date labels for relevant food categories could present
an EU research cost
• Implementation of harmonised date labels could present a slight cost for
manufacturers, depending on the time frame for implementation
Synergies with and impacts on other options
• Most effective when combined with consumer education and awareness raising
activities (Policy Option 5) to ensure consumers use date labels appropriately

Policy Option 3: EU targets for food waste prevention
 Overview
Option 3 is the creation of specific food waste prevention targets for MS, as part of the
waste prevention targets for MS by 2014, as recommended by the 2008 Waste
Framework Directive. This policy option relies upon improved MS food waste data
reporting (as proposed in policy option 1).

 Core elements
•

Setting of a percentage target for food waste reduction for MS,
based on existing levels. An essential requirement for the
development of this policy option is the establishment of
validated baseline data on food waste generation by MS (see
policy option 1).

 Reasoning
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•

Chapter 3 has shown that food waste generation will continue to
rise in the EU27 to 2020.

•

Achievements in food waste prevention via concrete targets
would contribute to the overall goals of the revised Waste
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Framework Directive and support the proper implementation of
the waste hierarchy.
•

Chapter 0 showed that household food waste is particularly
effectively targeted by policy options at the MS level, and thus
the setting of EU targets would be an effective means to
encourage MS to develop national actions and to stimulate
innovation in this area.

 Pros and cons
Option 3 aligns with other EU legislation/targets and presents an effective
method for addressing household waste quantities; however, feasibility
rests entirely on the existence of validated food waste generation data
(policy option 1).
Pros
•
•
•
•

Targets household waste at MS level, considered particularly effective level for
targeting household sector
Quantitatively addresses anticipated increase in food waste quantities
Aligns with other legislation/targets (e.g. Waste Framework Directive)
Allows for country-specific and culture-specific adaptability; methods for
achieving targets would be decided at the MS level

Cons
•

Costs for MS for carrying strategies for food waste prevention, through National
Waste Prevention Programmes
• Implementation costs for industry, determined by the food waste prevention
strategies utilised to meet targets
• Feasibility rests on establishment of validated food waste generation data (Policy
option 1)
Synergies with and impacts on other options
• Relies upon improved national food data reporting as proposed in policy option
1 (EU food waste data reporting requirements)

Policy Option 4: Recommendation and subsidy on the separate collection of
food waste in the MS
 Overview
Option 4 is a recommendation of MS adoption of separate collection of food waste or
biodegradable waste, namely for the Household and/or Food Service/Catering sector.
Subsidy for the development of separate collection and treatment infrastructure.
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 Core elements
•

This policy could be applied at different levels, via a requirement
for the separate collection of food or biodegradable waste, via
targets for MS on separate food waste collection, or via a
recommendation to MS on separate food waste collection
accompanied by a subsidy for the development of food waste
treatment facilities. In this study the latter option is focused on.

•

Should target both the Household and Food Service sectors to
maximise impact.

•

Should target food waste; could include small green waste
(flowers, grass, leaves) as this takes advantage of the
infrastructure and provides further environmental benefits.

 Reasoning

October 2010

•

WRAP and other stakeholders have referenced their experience
that the separation of food waste by households and by
cafeteria/restaurant staff, especially when linked to food waste
awareness-raising, leads to a reduction in food waste and
stimulates behaviour change, as participants are confronted by
the sheer quantity of food waste that their household or
workplace generates.

•

Supports the Thematic Strategy on the Prevention and Recycling
of Waste objective to “use waste as a resource”. This policy
option allows food waste which is unavoidable or is otherwise
not prevented to be used to generate high quality compost,
which contributes to healthy soil and biodiversity. Healthy soil
furthermore provides climate change benefits through carbon
sequestration.

•

Recital 35 of the revised Waste Framework Directive furthermore
states the importance of separate collection of bio-waste for the
purpose of avoiding greenhouse gas emissions from waste
disposal at landfill. Article 22 subsequently requires that MS
manage bio-waste in accordance with the waste hierarchy, by
promoting separate collection with a view to the composting and
anaerobic digestion of bio-waste, taking measures to ensure a
high level of environmental protection.

•

MS are developing responses to bio-waste treatment at different
levels, and some MS do not have a plan in place to manage biowaste at all. New MS participants in the Bio-waste Coalition for
example are asking for drivers to develop bio-waste solutions.
This policy option offers MS the opportunity to better manage
bio-waste through separate collection and treatment investment,
regardless of their current level of development in this area.

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

129

 Pros and cons
The combined environmental benefits of this policy option are substantial.
It is presented here for the principal purpose of food waste reduction at
source, as the practical nature of food waste separation in the home or
workplace provides regular reminders of food wasting behaviours.
However, the subsequent environment benefits of food waste separation
and proper treatment are ample, as described above.
The major synergy with other policy options is the accompanying use of
awareness campaigns.

Pros
•
•
•
•
•

Targets household waste at MS level, considered most effective level to target
for household sector
Significant environmental benefits in terms of greenhouse gas emissions, soil
quality and biodiversity
Aligns with aims of EU waste legislation, helps MS meet Landfill Directive targets
Allows for country-specific and culture-specific adaptability
Separate collection and treatment of food waste, especially the production of
high quality compost, is profitable for MS and industry.

Cons
•
•
•
•

Costs for the EU in terms of subsidies for infrastructure development
Implementation and infrastructure development costs for MS
Administration costs for municipalities or waste management authorities
Feasibility rests on establishment of validated food waste generation data (Policy
option 1)
• The prevention benefits of source separation have not yet been measured: this
rests upon stakeholder experience.
Synergies with and impacts on other options
• Depends on improved national food data reporting as proposed in policy option
1 (EU food waste data reporting requirements)
• Accompanying use of awareness campaigns (Policy option 5)

Policy Option 5: Targeted awareness campaigns
 Overview

Option 5 involves the usage of targeted awareness campaigns, largely geared towards
the household sector and the general public, to raise awareness on food waste
production, environmental and other impacts of biodegradable waste, prevention
methods and practical tips to encourage behaviour change and a long-term reduction in
food waste production.
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 Core elements
•

EU offering a forum for stakeholder engagement and best
practice sharing.

•

MS developing national level awareness campaigns for maximum
impact, tailored to national specificities in terms of food waste
generation, environmental engagement, tips for taking
advantage of purchased food specific to national diets, etc.

•

Geared primarily at the Household sector, since households
produce approximately 40% of food waste; could also be linked
with a similar campaign geared towards the Wholesale/Retail
sector and the Food Service/Catering sector to create synergies
with household behaviour change.

•

Possible integration with European Week for Waste Reduction.80

•

According to WRAP research, 60% of household food waste is
avoidable; awareness campaigns target this portion of food
waste generated by focusing on controllable factors, in terms of:

•

→ Lack of awareness of own food waste generation
→ Lack of knowledge on methods for avoiding food
waste/reusing food
→ Misunderstanding/confusion over date labels81
→ Inappropriate storage
→ Portion mis-sizing
→ Buying too much/lack of shopping planning
Awareness raising activity should apply current consumer
behaviour literature to maximise the impact of the effort.
DEFRA’s framework for pro-environmental behaviours, for
example, uses a model with twelve headline behaviour goals and
segments the public into seven clusters based on distinct
attitudes and beliefs towards the environment, environmental
issues and behaviours.82 DEFRA’s consumer behaviour research
has shown that common motivators for pro-environmental
behaviour include: ‘feel good factor’, social norms, individual
benefits (e.g. health, financial outlay), ease and being part of
something. Common barriers include: external constraints
(infrastructure, cost, working patterns, demands on time), habit,
scepticism and disempowerment. These can be adapted usefully
to address the identified causes of food waste.

80

European Week for Waste Reduction: www.wastereductionweek-pilotedition.eu/index.php?lang=en
www.ewwr.eu
81
WRAP (2009) Household food and drink waste in the UK
82
DEFRA (2008) A framework for pro-environmental behaviours: Report
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 Reasoning
•

The Household sector accounts for 40% of food waste produced
and 60%83 of this food waste is considered avoidable, hence
there is a potential for a sizable impact, particularly via synthesis
with the Wholesale/Retail and Food Service sectors to increase
consumer awareness and behaviour change.

•

As Chapter 3 has shown that food waste generation will continue
to rise in the EU27 to 2020, due to a number of factors, including
disposable income and population growth, long-term prospects
for reduction of food waste and its environmental impacts hinge
on long-term behaviour change.

•

The most effective food waste-related awareness campaigns
have taken a practical approach and used multiple
communication channels; one of the most successful, WRAP’s
Love Food Hate Waste campaign has prevented 137,000 tonnes
of food waste since its launch in 2008.84

•

The EU already finances awareness-raising for behaviour change;
the Flick the Switch campaign for example, supported by the
Agency for Competitiveness and Innovation (EACI), encourages
schoolchildren to turn off unnecessary lights, with the aim of
supporting the EU climate change targets for 2020.85

•

By targeting specific issues related to food waste and using a
multi-channel approach, national-level campaigns have made
significant impacts, indicating that campaigns could be
particularly effective if priorities were set at an EU level but
campaigns were run at a national level.

 Pros and cons
While sometimes difficult to measure results, policy option 5 could involve
cross-sector synergies and bring about long-term behaviour change.

83

Ibid (81)
Love Food Hate Waste website: www.lovefoodhatewaste.com
85
Flick the Switch: www.flickpartners.eu/unregproject.php
84
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Pros
•
•
•
•

Possibility
for
synergies
with
household,
wholesale/retail
and
restaurant/catering sector
Aligns with other legislation/targets (e.g. Waste Framework Directive)
Possibly synergies with policy option 2 on date labelling to increase effectiveness
of date standardisation
Management on the national level would provide country and culture-specific
tailoring to make campaigns more effective
Contributes to long-term behaviour change to reduce food waste volumes

•
Cons
• Implementation costs for MS
• Implementation costs for industry
• Difficult to measure campaign impacts
• Efficacy of campaigns may be linked to budget invested
Synergies with and impacts on other options
• Possible overlap and synergies with policy option 2 (Date label coherence)
• Potential usage in conjunction with policy option 3 (EU targets for food waste
prevention)
• Potential usage in conjunction with policy option 4 (Recommendation and
subsidy on the separate collection of food waste in the MS)

4.2 ENVIRONMENTAL AND ECONOMIC COSTS AND BENEFITS OF POLICY
OPTIONS
i. METHODOLOGY
The main objective of this task is to assess policy option impacts, in order to assist the
European Commission in selecting three effective policy options for promulgating food
waste prevention and reduction.
The impact assessment will focus notably on economic, social and environmental
considerations as well as practicability and enforceability indicators. The impact assessment
seeks to compare potential policy options costs and benefits against a baseline business as
usual or no action scenario.
The business as usual scenario is delineated below, followed by an explanation and
definition of indicators used in preparing an impact matrix to assess the five possible policy
options.
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Policy Option 0: Business as usual i.e. non-action
 Overview

Option 0, business as usual (BAU), assumes the continuation of current EC legislation
related to food waste, with no additions or changes to its application. Notably, this
scenario would involve the continued unmodified application of the policies and
principles in the Landfill Directive 1999/31/EC, the Waste Framework Directive
2008/98/EC, the Thematic Strategy on the Prevention and Recycling of Waste, the green
paper on bio-waste management in the EU and the EC communication on future steps in
bio-waste management in the European Union.

 Core elements
Option 0 is a baseline scenario, involving the continued implementation of
current EU policy impacting food waste, such as the:

134

•

Landfill Directive 1999/31/EC: Continued application of the
Biodegradable waste diversion targets, which oblige MS to
reduce the amount of biodegradable waste (BMW) in landfill by
65% by 2016 compared to 1995 levels. As of 2006, MS were
restricted to landfilling a maximum of 75% of the total amount by
weight of BMW produced in 1995, a target which increased to
50% in 2009 and will increase to 35% in 2016. However, the
Landfill Directive does not submit countries to binding
specifications on methods for disposing of BMW not sent to
landfills, a situation which has led, and will most likely continue
to lead most MS to opt for incineration.

•

Waste Framework Directive 2008/98/EC: Continuation of the
principles and policies outlined in the Waste Framework
Directive, the new recycling targets set for 2020, the
strengthened provisions on waste prevention through an
obligation for MS to develop national waste prevention
programmes and a commitment from the EC to report on
prevention and set waste prevention objectives, the
establishment of a five-step hierarchy of waste management
options and the clarification of definitions such as recycling,
recovery and waste, as well as a delimitation between waste and
by-products and end-of-life criteria. This also includes the
application of Article 22 of the Directive which encourages the
separate collection and treatment of bio-waste.

•

Thematic Strategy on the Prevention and Recycling of Waste:
Continued reference to guidance document on reducing waste
and its environmental impacts throughout the product lifecycle.

•

Green paper on bio-waste management in the EU: Ongoing
reference to this analysis report, published in December 2008,
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which examines the necessity of a stand-alone EU Bio-waste
Directive.
•

Communication on future steps in bio-waste management in
the European Union: Continued reference to the
recommendations and positions laid out in this communication,
published May 2010, including the promotion of separate
collection and municipal composting,
as well as the
encouragement of Waste Management Planning according to the
waste hierarchy.

The continuation of this status quo also assumes the non-implementation
of an above-mentioned possible Bio-waste Directive. While MEPs issued a
resolution July 6th 2010 on the necessity of creating a Bio-waste Directive
including provisions on compulsory separate collection and recycling of biowaste, a draft of such a document will not be brought forward until the end
of 2010 and the future of such a legislative document remains unclear. A
Bio-waste Directive would also most likely involve a quality-based
classification of the different types of compost from bio-waste and could
include guidelines on raising public awareness on recycling and prevention
of bio-waste as well as encouraging and supporting scientific research and
technological innovation in relation to bio-waste management. The
introduction of such measures could contribute to achieving targets for
recycling and renewable energies, thereby helping in achievement of the
goals in the EU 2020 strategy, in particular, resource efficiency.
Additionally, this status quo assumes no specification or requirement on
taking bio-waste into account in the setting and implementation of the
above-mentioned national waste prevention programmes and waste
prevention objectives, required for MS as outlined in the revised Waste
Framework Directive.
Even without the creation of a separate Bio-waste Directive, the full
implementation and enforcement of the existing bio-waste legislation is
estimated to result in additional environmental and financial benefits in the
order of €1.5 billion to €7 billion 86. A part of the potential benefits of more
strictly enforcing current legislation or implementing increasingly rigorous
legislation measures would come from reducing methane production in
landfill, as methane is estimated to be over twenty times more
environmentally harmful than carbon dioxide.
The waste stream covered by such a legislative measure would include
biodegradable garden and park waste, food and kitchen waste from
households, restaurants, caterers and retail premises and comparable
waste from food processing plants. Waste materials which would fall
outside of this definition include forestry or agricultural residues, manure,
sewage, sludge or other biodegradable waste, such as natural textiles,

86

‘Call for bio-waste directive’: www.eucommerz.com/a/0481_call_for_bio_waste_directive
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paper or processed wood.87 Bio-waste, using this definition, accounts for
approximately 30% to 45% of municipal solid waste produced in Europe88.
 Reasoning
The scenario in policy option 0 presents the future state of EU food waste
related legislation without any modifications to current policies and
guidelines and provides a context for the five following pro-active policy
options and their impacts.
 Pros and cons
Policy option 0, involves no additional administrative or legislative burdens;
however, non-action, or business as usual, represents a missed opportunity
to reduce environmental impacts.
Pros
•
Cons
•
•

No additional burdens from additional legislative requirements
Missed opportunity to use this valuable waste stream as a resource, and to
reduce environmental impacts
Leaves MS the freedom to determine the best method to achieve the landfill
directive targets for biodegradable waste: possible inconsistency of approaches
between MS/regions, leading to impacts on competition among European
manufacturers

Definition of assessment indicators
The indicators chosen for assessing the environmental, economic and social
benefits of the policy options assessed were selected using the expert
judgement of the project team in order to capture as succinctly as possible
the potential costs and benefits of the five policy options and their
suitability for implementation at the EU level. Table 30, below, details the
assessment indicators used as well as their definitions.

87

‘EP calls for EU biowaste directive’: www.organicsrecycling.org.uk/index.php?option=com_content&view=article&id=808:ep-calls-for-eu-biowastedirective&catid=1:latest-news&Itemid=18
88
Ibid (87)
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Table 30: Definition of assessment indicators used

The five policy options selected were compared against these impact
indicators, using a semi-quantitative score matrix, found below in Table 31.
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Table 31: Semi-quantitative score matrix

If needed, a range may be used, for example “0 to –“ or “- to +”. Such
scores will be clarified by commentary provided in the overall analysis of
each policy option, found in section 6.3.3 Assessment of each policy option.
ii. OVERALL ASSESSMENT
The results of this impact analysis are presented in an impact matrix (policy options against
impacts) found in Table 32 on the following page and commented further in section iii
titled Assessment of each policy option.
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Table 32: Impact Assessment Matrix
Option 4: Requirement on
separate collection of food
waste in the MS

Option 5: Targeted awareness
campaigns

All

Households and Food Service

Households

Y

Y

Y

N

Y

Y

N

N

Option 1: EU food waste
reporting requirements

Option 2: Date labelling
coherence

Targeted sector(s)

All

All

Legislative change

Y

Mandatory

Y

Option 3: EU targets for food
waste prevention

General Issues

Environmental impact indicators
Potential food waste reduction
(magnitude)
Potential GHG reduction
(magnitude)
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iii. ASSESSMENT OF EACH POLICY OPTION
Policy Option 1: EU food waste reporting requirements
Policy option 1, involving the implementation of EU food waste reporting
requirements, addresses all sectors and would necessitate a legislative change.
 General issues and environmental impacts
As this policy option requires the collection of essential baseline data on food
waste, which then facilitates target setting and the definition of future food waste
policy, it does not serve in and of itself as a prevention measure, and thus has no
direct impact on food waste reduction per capita or greenhouse gas emission
generation.
 Economic impacts - EU
Implementation of such a policy option would involve limited costs for the EU, MS
and for industry. Potential implementation and ongoing administrative costs
would primarily impact Member States. Reporting requirements might also
impact the private sector, notably waste management facilities, in terms of
administration costs. However, Hartmut Schrör, a member of the EUROSTAT
waste and hazardous substances statistics team, indicated that implementation
costs for a change in the way food waste is reported would be minor, as currently
EUROSTAT data includes food waste quantities data, although they are not
currently delineated separately or specified for all four sectors examined.
 Economic impacts - MS
Stakeholders highlighted various challenges involved in this policy option. TarjaRiitta Blauberg of the Finnish Ministry of Environment noted that increased
reporting requirements present a potential burden to MS administrators and
industry actors.
Lone Lykke Nielsen, of the Danish Ministry of the Environment, stated that every
ten years, Denmark undertakes a major study, costing approximately two million
Danish kroner (€ 268,457) to analyse the contents of household waste volumes.
This analysis could serve as a basis for the calculation of household food waste
volumes, although reporting every two years, as required by EUROSTAT, would
require the usage of extrapolation or forecasting.
Even for industry, measuring food waste could be challenging. According to Ms.
Nielsen, approximately 50% of organic waste produced by the Manufacturing
sector in Denmark is sent directly to farmers as compost, and hence does not pass
through waste treatment facilities where measurements are taken for national
level waste reporting. Ms. Nielsen noted that if required to report on avoidable
food waste, the Ministry of Environment would likely need to commission further
research.
Dr. Jonathan Derham, Senior Inspector at the Irish Environmental Protection
Agency, indicated that changes in reporting would not necessarily create further
expense for MS if included with the current data reporting questionnaire89.
However, depending on the complexity of the change, up to 10 to 15 days of
89
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additional staff time could be required for completing modified data reporting. Dr.
Derham highlighted the importance of capturing consumption (e.g. households)
and production (e.g. manufacturing) food waste separately, as causes, impacts
and prevention tactics for their reduction differ. However, in terms of attempting
to capture avoidable versus unavoidable food waste, Dr. Derham noted that this
would most likely be done via the bin characterisation study on municipal solid
waste, completed in Ireland every four years and costing approximately €30,000.
Any reporting on a more frequent basis of avoidable versus unavoidable food
waste to EUROSTAT would be based on projections or extrapolations from this
data.
 Social impacts
In this policy option, impacts on turnover in the food industry are considered to
be neutral, as waste quantities would not be impacted. For the same reason,
household income via avoidance of food waste would not be impacted. The
implementation of this policy could have a negligible potential impact on job
creation for public authorities and a negligible impact for the private sector, in
connection with implementation costs.
 Practicability and enforceability
Ms. Nielsen, of the Danish Ministry of the Environment, highlighted the potential
difficultly in separating out food and bio-waste related data, depending on their
definitions90. She cited the challenge of separating by-product volumes from food
and bio-waste volumes as well as assessing avoidable versus unavoidable food
waste.
The policy option is fairly straightforward to implement, provides an important
source of baseline data to further the understanding of causes of food waste and
to guide future EU efforts to reduce and prevent food waste. The policy option
involves low risk/uncertainty; however, a clear definition of food waste and a
standardised method for calculation would be important to ensure the
comparability and usefulness of data. If introduced as a mandatory requirement,
hence necessitating a change to the EUROSTAT legal framework for data
collection, the policy option would be enforceable.
As the waste team at EUROSTAT has recently completed a two year process of
revisions to their legal framework and data reporting requirements, it is unlikely
that any additional changes related to food waste reporting would be possible for
approximately another five years91. The most realistic option would thus be to
include food waste data categories during the next revision of the legal
framework for waste data reporting, most likely in the next five to eight years. In
the meantime, the EU could introduce a voluntary reporting section for food
waste quantities. Such an action could serve as a pilot action for clarifying and
codifying definitions and calculation methodology in anticipation of future
integration into the EUROSTAT legal framework.
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Interview, July 2010.
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Table 33: EU food waste reporting requirements - Estimated impacts and costs for EU27

Environmental Impacts (in % of food waste produced in the EU-27)
Potential food waste
reduction

Negligible

Source: Multiple
stakeholders

EU Institutions

Negligible

Source: EUROSTAT92

Member States

Administrative costs for
Ministries based on
increased reporting (per
MS): € 1 000 – € 3 000

Source: Irish EPA93

Implementation Cost (in Euros)

Facilities/Industry

Provides an outline of the
scale of investment for MS

Bin characterisation study
(per MS): € 30,000

Source: Irish EPA

Major national food
waste study (per MS): €
270,000

Source: Danish
Environment Agency94

€ 300 per reporting site

Source: Danish
Environment Agency95

Policy Option 2: Date labelling coherence
 General issues
Policy option 2 involves a harmonisation of date labels on food products at EU
level via a requirement in the Food Information Regulation, so that the
Manufacturing and Wholesale/Retail sectors are able to send clear and consistent
messages to consumers on food safety, quality and optimum storage conditions,
accompanied by the dissemination of information on date labels to the public, in
order to reduce wastage due to confusion and uncertainty.
 Environmental impacts
The environmental benefits of this policy option are based on its potential to help
households avoid food waste, by making better decisions on food edibility. While
the impact of date labels on food waste is difficult to measure, Andrew Parry,
Household Food Waste Programme Manager at WRAP, has indicated that food
waste resulting from date label confusion accounts for up to 1 million tonnes of
food waste, approximately one fifth of the avoidable food waste produced by
households in the UK96.
For example, WRAP estimates that at least:
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Ibid
Interview with Dr. Jonathan Derham, Senior Inspector at the Irish Environmental Protection Agency,
August 2010.
94
Ibid and Interview with Lone Lykke, Danish Environmental Agency
95
Ibid.
96
Communication with WRAP, July 2010; total avoidable food waste produced by households in the UK
accounts for 4.5 million tonnes of food waste, as calculated in WRAP (2009) Household food and drink waste
in the UK
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•
•
•

450,000 tonnes of food is thrown away because it has passed a ‘best before’
date, perhaps because it has not been stored correctly or because the ‘best
before’ is treated as a ‘use by’ date;
380,000 tonnes of food is thrown away because it has passed a ‘use by’ date,
but this waste could have been avoided had the date been checked earlier
and either cooked or frozen before that time;
And, 255,000 tonnes of food is thrown away before it has even reached its
‘use by’ or ‘best before’ date, and much of this could have been avoided if
the food had been stored correctly and through consumers having
confidence in date marks including ‘display until’.

Furthermore, WRAP research shows that:
•
•

54% of avoidable food waste is due to issues associated with food “not used
in time”, among which date label confusion is a highlighted factor;
45-49% of households surveyed do not correctly understand the meaning of
“best before” and “use by” date labels.
 Economic impacts - EU

The implementation costs of adding a date label coherence requirement to the
Food Information Regulation proposal is considered to be limited, assuming the
change would involve the dissemination of increased guidance on label usage,
while leaving the fundamental “best by”, “best before end” and “use by” date
structure in place. The requisite information for clarifying date labelling standards
appears to be currently available, as indicated by a UK Food Standards Agency
consultation document, discussed in more detail below97. The cost for the EU of
providing guidance to manufacturers on date label harmonisation by food
category would therefore centre on research costs, if the EU chooses to maximise
its input in this area. Research would involve identifying which type of date label is
most appropriate for different types of foods.
 Economic impacts - MS
There may be minor costs for MS in terms of adapting any national legislation to
reflect this labelling harmonisation.
 Economic impacts - Industry
Implementation costs for manufacturers may be more significant based on the
magnitude of changes required to packaging and production chains as a result of
date labelling changes or standardisation efforts. However, Dr. Theresa Ekong of
DEFRA, who recently led a consultation by the Food Standards Agency (FSA) in the
UK, noted that the significance of these costs would be dependent on whether a
change was involved in the text used on the label, such as “best by” or the date
portion of the label; the latter is easier and less costly to change than the
former 98 . Additionally, if a suitable amount of time were allowed for
manufacturers to transition to the new labels over a period of a few years, this
would minimise potential industry costs, allowing manufacturers to make the
changes along with other periodic packaging updates.
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Food Standards Agency Consultation (2010) Food Standards Agency guidance on the application of date
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Staff time, due to the need for familiarisation with the new system99, is an
additional issue highlighted by both David Bellamy of the Food and Drink
Federation and Andrew Parry of WRAP. A consultation by the Food Standards
Agency (FSA) in the UK completed in 2010 on the application of date marks to
food estimated one-off familiarisation costs at approximately £150,000 for the UK
(approximately €180,000)100. The method of calculation used assumed that the
regulatory affairs or production manager would be responsible for interpreting
and integrating the recommendations of the guidance into the business; the
average hourly wage rate for this position was estimated at £19.38 (€23.37), uprated by 30% to £25.19 (€30.37) to account for overhead. It is estimated that it
would take a production manager approximately one hour to read and become
familiar with the new guidance, resulting in a rounded UK-wide familiarisation
cost of £150,000. A final cost consideration in the application of such a change
across the EU27, highlighted by Dr. Ekong, is the required translation of labels as
well as related guidance documents into all the languages used across the EU27 to
ensure ease of consumer understanding, a potential cost at EU level.
 Social impacts
The financial savings for households from throwing away less food were
estimated by WRAP as £12 billion (€14 billion) per year in the UK, or an average
£199 (€233) per person per year, by calculating the value of the avoidable fraction
of food waste.101 Using the estimated 1 million tonnes of food waste triggered by
date labelling confusion, representing approximately 20% of avoidable food waste
generated in the UK, potential savings to consumers can be estimated at up to
£39.80 (€46.60) per person via the harmonisation of date labels on food products.
Extrapolating from this UK data to the EU, this represents a potential €22,982
million in savings to European households, extrapolating from the per capita
savings in the UK. Varying potential savings and costs of food products across the
EU have not been taken into account.
Additional economic benefits of date label harmonisation are anticipated for
businesses in terms of simplification, reduced legal costs and enhanced customer
loyalty, which cannot currently be quantified. Research by WRAP on household
food waste indicates that retailer involvement and awareness-raising on food
waste prevention increases brand value (see option 5 below).
This estimation represents the maximum potential impact on food waste of this
policy option. The biggest impact would be achieved by combining the date label
coherence policy with awareness raising measures (as described in option 5), in
order to effectively minimise date label confusion.
The impact of date labelling coherence on job creation is likely to be negligible,
particularly in the long term, though there might be a moderate impact during the
process of implementation, in terms of research, awareness raising and any
changes to existing labels.
 Practicability and enforceability
This policy option is considered practical to implement, as it entails an addition to
an existing policy proposal already in debate. The risk would be that there is a lack
99
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of time to include this addition before the proposal is approved. Consistency with
other EU legislation is considered high, given that it supports the Food
Information Regulation objective of providing “clear, understandable information”
to consumers via food labelling.102
The policy option is in line with the proportionality principle because it offers all
EU consumers access to appropriate information that enables them to make
informed, safe and sustainable choices. The absence of harmonisation may create
additional labelling burdens for manufacturers and retailers operating in multiple
MS. The policy option is enforceable in line with other provision in the Food
Information Regulation.
Table 34: Date Labelling Coherence: Estimated costs and impacts for EU27

Environmental Impacts (in % of food waste produced in the EU-27)
Potential food waste
reduction

Up to 20% of avoidable
food waste

Source: WRAP

Implementation Cost (in Euros)
EU Institutions

Negligible

Member States

Negligible

Industry

Familiarisation costs (for
the UK): €183,000

Source: Food Standards
Agency103

Average cost for EU15
MS: € 232,000

Based on ILO hourly wage
information and EUROSTAT
data on number of
enterprises, persons
employed and turnover in
the manufacturing of
foodstuffs104

Average cost for EU12
MS: € 47,000
(Provides an outline of
the scale of investment
for MS)
Total for EU27

Approximately

Source: ILO, EUROSTAT

€ 5 million to € 6.3
million105

Policy Option 3: EU targets for food waste prevention
 General issues
Policy option 3, EU targets for food waste prevention, addresses all sectors under
consideration but could be applied to target one or more specific areas depending
102

Press Release: ec.europa.eu/food/food/labellingnutrition/foodlabelling/publications/ip-08-112_en.pdf
Food Standards Agency (2010) Food Standards Agency guidance on the application of date marks to food
104
Calculation, based on methodology used by UK Food Standards Agency in consultation on date marks to
food; ILO (2007) 5B Wages in manufacturing; EUROSTAT (2006) "Total Number of Food Related Businesses"
Dataset: Food_act5 - Number of enterprises, persons employed and turnover in the manufacturing of
foodstuffs
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on MS implementation. The policy option involves the setting of a common EU
target (set as a percentage) for food waste prevention, as well as an obligation for
MS to set national targets. The policy option would require a legislative change,
assuming it is mandatory in nature.
 Environmental impacts
Food waste prevention targets offer moderate to significant potential benefits in
food waste reduction and GHG production, dependent on the aggressiveness of
the targets adopted.
 Economic impacts - EU
The main cost for the EU in setting targets on food waste should be covered by
policy option 1 (data reporting requirements), as more reliable data is essential to
effective target setting. A follow-up assessment on the potential impact of food
waste prevention measures would help refine target selection, if carried out when
prevention measures in Europe are more mature. A consultation with MS and
stakeholders on target definition would provide further support. The costs are
likely to be negligible to moderate.
 Economic impacts - MS
Similarly, costs accompanying target setting in MS will focus on securing more
robust data, scoping the potential of food waste prevention more accurately, and
consulting key stakeholders on achievable goals. Data costs again should have
been undertaken in response to policy option one, so MS costs should be
negligible to moderate.
Costs associated with meeting targets will depend on the prevention strategy
adopted by the MS. However, as MS are already obliged to develop National
Waste Prevention Programmes by the revised Waste Framework Directive, and
any food waste prevention achieved positively contributes to MS’ Landfill
Directive goals, so any costs incurred in relation to food waste targets would
overlap with efforts to meet other objectives.
 Economic impacts - Industry
Implementation costs to industry would vary depending on the national strategy
adopted to meet the target and the way in which this impacts industry.
 Practicality and enforceability
The implementation of such a policy necessitates the existence of robust food
waste data as a baseline for future improvements and progress towards targets,
hence, the potential necessity of implementing policy option 1 as a requisite to
implementing policy option 3. Clarifying the definition of food waste is also an
important aspect of this policy option. David Bellamy of the UK Food and Drink
Federation highlighted the importance of ensuring the separation of food waste
from by-product data, in accordance with Article 5 of the revised Waste
Framework Directive. Dr. Jonathan Derham of the Irish Environmental Protection
Agency highlighted the importance of baseline data for setting potential food
waste prevention targets, which he envisaged as being set on a per capita basis106.
He also indicated that setting realistic targets would involve identifying a
minimum percentage of food waste which was unavoidable, a figure which could
106
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vary greatly across the EU27. Such a figure could be identified by bin
characterisation studies; however, without a solid baseline, Dr. Derham
characterised such prevention targets as very difficult to set.
The Courtauld Commitment’s food waste prevention target was set in
consideration of existing data and the expected impact of prevention measures, in
order to create a challenging but achievable target.107 Similar efforts by the EU
and MS to require robust data, and to consider policy and prevention measures,
will aid in the development of effective targets.

Table 35: EU targets for food waste prevention: Estimated costs and impacts for EU27

Environmental Impacts (in % of food waste produced in
the EU-27)
Potential food waste
reduction

Depends on % target adopted
and success achieving target

Implementation Cost (in Euros)
EU Institutions

Negligible

Member States

Variable, dependent on
national strategy adopted to
meet target

Facilities/Industry

Variable, dependent on
national strategy adopted to
meet target

Total for EU27

Highly variable, across the
EU27, depending on specific
clauses of targets and selected
treatment methods

Policy Option 4: Requirements on separate collection of food waste in the MS
 General issues
Policy option 4 involves the recommendation on separate food waste collection
by the EU, accompanied by a subsidy for the development of MS separate
collection and treatment infrastructure. This policy increases public awareness of
food waste by confronting households and Food Service sector employees with
the quantity of food waste being generated in their home or workplace. It works
in coordination with policy option 5, awareness campaigns.
This policy option targets the Household and the Food Service sector and would
require a legislative change to put in place a subsidy for the development of
separate collection and treatment infrastructure.

107
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 Environmental impacts
The Arcadis Eunomia study on bio-waste reinforces the waste prevention effect of
separate collection, noting that “there are good reasons to believe that the way in
which bio-waste is collected will influence the quantities of waste generated”. The
study adds that this approach to behaviour change has become the norm in
Austria, Belgium, Czech Republic, Germany, Ireland, Italy and the Netherlands. 108
Time series data on separate collection of food/bio-waste data is available in
Austria, Belgium, Denmark and Spain. Under examination, while it is possible to
show diversion from landfill and other potential benefits such as the creation of
high quality compost 109 quantitatively, it has not however been possible to
demonstrate a prevention effect, due to increased annual uptake of the
opportunities for separate collection and to changes in the scope of bio-waste
collected. Reductions in the quantity of food waste separately collected may also
point to increasing levels of home-composting. The prevention effect of this policy
option thus relies upon consistent anecdotal evidence from the stakeholders
involved in relevant separate collection programmes.
Observations included Dr. Jan Buysse, the executive manager of INTERZA110, who
described examples of families that improved their food management by buying
less food in advance or by using recipes re-using food from previous days, as a
result of raised awareness of their food production due to separate collection.
INTERZA reported a decrease in organic waste collected (38% since 2004), but
could not rule out the impact of increased home-composting. Teresa Guerrero of
ARC reported a similar finding in relation to the separate collection system for
organic waste in Catalonia111. Ms. Guerrero added that the weight of organic
waste collected reduced consecutively via the combined use of an aerated bucket
and a compostable bag, due to the evaporation of the water contained in the
organic matter.
In addition to potential food waste generation avoided through the awarenessraising prevention aspect of this policy option, greenhouse gas emissions
reductions due to the proper treatment of food waste that is collected as a
separate bio-waste fraction are significant.112 In addition to the possibility of
creating high quality, soil enriching compost and facilitating bio-gas production,
the diversion of food waste from landfill enhances the calorific value of remaining
municipal solid waste for the purpose of energy recovery.113
The difficulty proving a quantitative relationship between separate collection and
food waste prevention, however, largely contributed to the favouring of other
policy options in this analysis.
 Economic impacts
108

Arcadis/Eunomia (2009) Assessment of the options to improve the management of bio-waste
in the European Union, Brussels, Belgium
109
European Commission – Directorate-General for the Environment (2000) Success stories on
composting and separate collection
110

Communication with INTERZA, August 2010 ; INTERZA is a public company responsible for the waste
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Ibid (Erreur ! Signet non défini.); Communication with Waste Agency of Catalonia, July 2010.
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EC (2008) Green Paper on the management of bio-waste in the European Union, Brussels, Belgium
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Economic costs for the EU would depend on the level of subsidy selected.
Investment in separate collection and bio-waste treatment infrastructure on the
part of Member States is likely to occur in the coming years as a result of the
Landfill Directive diversion targets. An EU subsidy would support this investment.
The total cost for municipalities or waste management agencies would depend on
the collection method and level of treatment selected.114 The cost in terms of
separate collection has been identified as the following, based on data from two
MS:

Table 36: Estimated costs of food waste separate collection

Costs of implementing separate food waste collection
Household containers 10 litres

1 € per inhabitant

Compostable bags

0.82 € per inhabitant (for 30 units)

Communication campaign

1-5 € per inhabitant, depending on
density of municipality
80,000 € per vehicle115

Collection vehicles
Cost of separate collection followed by
composting

35-75 €/tonne

Cost of separate collection of bio-waste
followed by anaerobic digestion

80 to 125 €/tonne

Compared with landfill and incineration
Cost of landfill of mixed waste
Cost of incineration of mixed waste

55 €/tonne
90 €/tonne116

Source: Eunomia, ARC Catalan Waste Agency

This includes both implementation costs, in terms of new vehicles, new staff
training, information dissemination to residents and administration costs. Costs
for EU MS may vary somewhat from those costs logged in Spain and the UK.
It should be noted however that separate collection and treatment is often a
profitable business venture. The Eunomia 2007 study cites for example that
where a separate collection system was carried out in a way that optimised costs,
the net private cost increase for the waste management authority could be
minimal or negative. The EC Green Paper on Bio-waste Management notes that
“in all regions where separate collection has been introduced it has been
considered a successful waste management option”, and examples in Catalonia,
Flanders, Italy, Austria, the Netherlands, Denmark and Sweden are ample.

114

Arcadis (2009) Assessment of the options to improve the management of bio-waste in the European
Union
115
ARC Catalan Waste Agency – Written response to stakeholder consultation 2010.
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Eunomia (2007) Managing Biowastes from Households in the UK: Applying Life-cycle Thinking in the
Framework of Cost-benefit Analysis, A Final Report to WRAP
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The cost structure presented above in Table 36 is intended to be indicative of
potential costs for MS in the EU27; however, actual costs linked to the
implementation of this policy would vary based on multiple factors, as
represented in Table 37. Firstly, the cost for EU institutions would depend on the
amount of the subsidy agreed upon. Secondly, cost for MS would vary depending
on the subsidies provided by the EC as well as the current maturity of their waste
management infrastructure. It is hoped that providing subsidies for the
implementation of separate collection systems for organic waste would even the
playing field for MS across the EU27. Thirdly, private cost impacts on facilities and
industry of the implementation of such a policy would be dependent on whether
regional waste management is handled publicly or by private waste management
services in a given MS.
While the Arcadis (2009) report indicates that “Bio-waste collection (in the
context of integrated collection systems) can be undertaken with zero additional
costs,” not all MS currently have a fully implemented integrated collection system
in place. A subsidy would thus address differences in waste management
infrastructure maturity across the EU27 to facilitate a comprehensive
implementation of bio-waste separate collection across the EU.
It is important to note that there are numerous approaches possible for bio-waste
collection, which are, as highlighted by the Arcadis (2009) study, associated with
varying cost. Key factors impacting the cost for implementing and running a
separate collection scheme for bio-waste are:
•
•
•
•

Scope of materials collected (e.g. garden waste, food waste, cardboard)
Frequency of collections
Type of collection vehicle (e.g. compacting or non compacting trucks, load
size)
Containment methods (e.g. bins, buckets, paper sacks, kitchen caddies,
etc)

While waste infrastructure must already be constructed to meet requirements of
the Landfill Directive, this policy would guide the construction of such needed
infrastructure to address bio-waste prevention, collection and treatment.
 Social impacts
This policy option has significant job creation potential. The EC Green Paper on
Bio-waste Management states that separate collection is three times more labour
intensive than collecting mixed waste. The Catalan Waste Authority ARC stated in
an interview that the number of collection workers increases only slightly in their
experience, as municipal and biodegradable waste can be collected at the same
time, but that new jobs were also created around communication campaigns,
optimising the integrated management of all waste fractions and operating
composting and anaerobic digestion facilities. Jobs created will be public or
private depending whether public authorities are responsible for regional waste
management.
 Practicability and enforceability
Given the wide number of MS and regions that have successfully implemented
separate collection and treatment, this option can be considered relatively
practical to implement. The main obstacle highlighted by stakeholders during this
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study is the financial investment for initial development of infrastructure and
operations, resulting in this study’s proposal of a subsidy for investment.
This policy is strongly consistent with EU waste legislation, supporting the
Thematic Strategy on the Prevention and Recycling of Waste’s emphasis on using
waste as a resource, the revised Waste Framework Directive’s recommendation
on the separate collection of bio-waste for the purpose of greenhouse gas
emissions avoidance, the Landfill Directive targets for diversion from landfill, as
well as the recent recommendations on promoting separate collection for biowaste and aiming for ‘zero landfilling’ of untreated bio-waste, as laid out by the
EC on the Communication on future steps in bio-waste management in the
European Union COM(2010)235.
This policy builds upon the current EC recommendation on separate collection, via
the addition of a subsidy. The policy thus encourages the more rapid development
of separate collection and treatment infrastructure, and facilitates a levelling of
the playing field by supporting infrastructure development in MS where it is
currently lacking.
The degree of risk or uncertainty involved is moderate; examples across the EU
have demonstrated separate collection of biodegradable waste to be an effective,
practical implementation of the waste hierarchy, although its prevention potential
has yet to be concretely proven. As this is a voluntary policy option, it is not
enforceable, but the business case for separate collection is fairly strong given the
examples of its effective operation and profitability, and the subsidy for start-up
costs directly addresses the main obstacle to its implementation. Lastly, it
complements the Landfill Directive targets, which are non-voluntary, and supports
a transition to more sustainable waste management and fuller implementation of
the EU waste acquis.

Table 37: Requirements on separate collection of food waste in the MS: Estimated costs and
impacts for EU27

Environmental Impacts (in % of food waste produced in the EU-27)
Potential food waste reduction

Unknown

Implementation Cost (in Euros)
EU Institutions

Variable; linked to MS subsidy for policy
implementation

Member States

Variable; dependent on maturity of waste
management infrastructure

Facilities/Industry

Variable; dependent on whether waste
management is handled by public or private
organisation

Policy Option 5: Targeted awareness campaigns
 General issues
Policy option 5 involves targeted awareness campaigns to reduce and prevent
food waste production. This policy option specifically addresses households, but
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would benefit from the involvement of the Wholesale/Retail sector to further
encourage household behaviour change. The implementation of targeted
awareness campaigns in MS would not require a legislative change.
 Environmental impacts
Reductions in food waste generation can be expected as a result of awareness
raising and efforts to effect long-term consumer behavioural change. WRAP’s
‘Love Food Hate Waste’ campaign has prevented 137,000 tonnes of food waste,
thereby achieving a nearly 3% reduction in avoidable household food waste (or
1.8% of total food waste) throughout the UK over a one year period117. A
reduction in greenhouse gases could be expected to be at a similar level.
 Economic impacts – EU
Arcadis-Eunomia note in the Bio-waste study that “it would be very difficult to
imagine a public campaign exceeding the value of the avoidable food waste”, or
indeed 10% of that value.118
The suggested EU role would involve the development of a reference website on
food waste, supporting Article 29 (5) of the Revised Waste Framework Directive,
which states that “the Commission shall create a system for sharing information
on best practices regarding waste prevention”.119 The website would include
sample communications materials, good practice examples, and informational
tools for specific sectors. This might build upon the existing website for the
European Week for Waste Reduction, and could act as a hub for food waste
communication stakeholders across MS. While the strategy for targeted
awareness campaigns would likely be set at MS level, as part of National Waste
Prevention Programmes, the European Commission would nevertheless facilitate
the development of national awareness initiatives through the provision of
informational tools and good practices.
The creation of a website for practice and information sharing could potentially
link with the creation of an EU-level network for policy makers and those in
charge of communication activities with a targeted interest in food waste and
waste prevention, similar to the Green Spider Network. The necessary budget for
the creation of such a website with a possible accompanying network is estimated
at around 50,000 to 100,000 Euros, with an ongoing budget of 40,000 to 80,000
Euros depending on the level of support to be provided120.
 Economic impacts - MS
The UK’s best practice awareness campaign, Love Food Hate Waste, provides an
outline of the costs of this policy option. As demonstrated in Figure 27 below, the
cost structure for the Love Food Hate Waste campaign consisted of approximately
£600,000 (€705,000) in initial research to identify sources and causes of food
waste, enabling an effective targeting of communication efforts. On-going running
costs total approximately £2 million (€2.4 million) per year, including advertising,
117

Love Food Hate Waste: www.lovefoodhatewaste.com/; WRAP (2009) Household Food and Drink Waste in
the UK, United Kingdom
118
Arcadis (2009) Assessment of the options to improve the management of bio-waste in the European
Union
119
DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 19 November 2008:
eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:312:0003:0003:EN:PDF
120
Cost estimated based on consultation with the Green Spider Network.
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public relations, events, website maintenance and the production of new
communication materials.

Figure 27: Love Food Hate Waste awareness campaign costs (WRAP, UK)
Initial costs
Research
Running costs (annual)
Advertising
PR/events
Website/related material
Total running costs

in Pounds (£)

in Euros (€)

600 000

705 189

1 000 000 - 1 500 000
200 000 - 400 000
200 000
2 000 000

1 175 170 - 1 762 579
235 051 - 470 102
235 051
2 350 513

121

Source: Interview, WRAP – Love Food Hate Waste

Any costs to industry will be determined by their voluntary participation or
organisation of awareness raising activity.
 Social impacts
Job creation in public authorities at national or local level, linked to campaign
activity, would likely be moderate. There is scope for the Manufacturing and
Retail sectors to get involved in national awareness initiatives, with potential
brand loyalty benefits for the businesses involved. Consumers are not expected to
buy less as a result of using food purchased more efficiently, but to reallocate
savings to products of higher quality. Turnover is thus not expected to be
impacted. 122
WRAP adds that financial benefits are cited as a significant motivation for
consumers in reducing their food waste generation. Awareness campaigns that
highlight this aspect of waste prevention are therefore likely to broaden the range
of consumers they impact.
 Practicability and enforceability
Awareness campaigns are frequently used vehicles for effecting behaviour
change. The practicability of this policy option at EU level is demonstrated by the
range of similar initiatives which the EU leads or contributes to, such as the Green
Spider Network, the Change awareness campaign for behaviour change related to
climate change123, and the European Week for Waste Reduction website.
As a policy option of a voluntary nature, targeted awareness campaigns are not
enforceable, and could present a higher degree of uncertainty, in that results
achieved across MS might be variable. This demonstrates the need for MS to
develop national campaigns, to respond to regionally variable causes of food
waste.
In targeting long term behaviour change, the policy option aligns with existing EU
legislation, linking with concepts in the revised Waste Framework Directive and
the Thematic Strategy on the prevention of waste, the European recycling society
121
122

Interview, July 2010.
Andrew Parry, WRAP, Interview, July 2010.
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concept in particular. The initiative also links positively with the creation of
national waste prevention programmes mandated for all MS in Article 29 of the
revised Waste Framework Directive.
 Additional insights
Ensuring maximum impact of such a policy option rests on clearly identifying the
causes of food waste generation specific to different MS, so as to target actions
and messages effectively. Andrew Parry has described WRAP’s double sided
approach: informing consumers and encouraging behaviour change while
simultaneously working with industry actors and related stakeholders to make it
easier for consumers to not throw away food, through for example the
introduction of improved packaging in supermarkets.
Dr. Jonathan Derham of the Irish Environmental Protection Agency also
highlighted the potential benefits of synergies due to parallel campaigns directed
at actors from various sectors. In Ireland, for example, customised sector-specific
communication and awareness efforts related to food waste have been targeted
towards the Household sector, the Retail sector and the Food Service sector, one
programme focusing on public houses124.
Grigor Stoyanov of the Ministry of Environment and Water of Bulgaria, cited the
increased necessity of awareness activities related to separate collection and food
waste for urban areas, indicating that rural populations, where agricultural
employment predominates, were already more aware of such issues.125 Such
input underlines the necessity of targeting campaign activities based on national
and regional specificities to have a maximise impact on behaviour.
A number of consumer awareness campaigns are already in place across MS
which could serve as potential models for those MS currently lacking this type of
initiative. The EU could offer support by creating a typology of MS maturity
related to consumer awareness, considering for example, the dimensions of level
of issue awareness and type of retail supply chain, in order to tailor resources to
national situations. Using an integrated multi-channel approach, coordinating
with food sector stakeholders and emphasising community involvement are other
key factors in building an effective campaign.

124
125
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Table 38: Targeted awareness campaigns: Estimated costs and impacts for EU27

Environmental Impacts (in % of food waste produced in the EU-27)
Potential food waste
reduction

1.8% +

Source: WRAP126

(3% avoidable food waste)

Implementation Cost (in Euros)
EU Institutions

€ 90,000 to 180,000

Based on website
and network costs of
Green Spider
Network127

Member States

€ 0.04 per inhabitant hence
approximately € 20,000,000
for EU27

Source: WRAP128

Facilities/Industry

Dependent on voluntary
industry participation

Total for EU27

Approximately € 20 million

Source: Estimated
total cost of
awareness
campaigns in all MS,
in addition to the
development of an
EU level website and
support

126

Of avoidable household food waste, based on results from WRAP’s Love Food Hate Waste campaign in
the UK: http://www.lovefoodhatewaste.com/
127
Reflecting the creation and maintenance of a centralised website and communication network related to
food waste; see above section ‘Economic costs – EC’ for Green Spider Network cost estimates.
128
See Figure 27 for detailed cost breakdown; this figure is used as indicative of potential costs for MS
across the EU27.
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4.3 COMPARISON OF THREE BEST POLICY OPTIONS WITH FORECAST
i. METHODOLOGY AND SELECTION
The three most promising policy options were selected using the impact assessment matrix,
which is synthesised on the following page in Figure 29.
The following key explains the cost and benefit assessment in Figure 28.
Table 39: Semi-quantitative score matrix
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Figure 29: Synthesis of policy analysis
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Using the results of the policy analysis in Chapter 4, section 4.2, it was possible to delineate
three options providing important waste prevention benefits at limited cost.
Option 1 (EU food waste reporting requirements) was selected for its foundational
importance for future progress in this area, in addition to its comparably limited cost.
Option 2 (Date labelling coherence) was selected for its expected food waste prevention
potential, estimated at approximately 20% of avoidable food waste produced by the
Household sector, based on its capacity to improve consumer information on food edibility
across the EU, and the evidence on existing uncertainty in this area129. The comparatively
limited cost of this policy option, and the possibility to integrate it into the Food
Information Regulation currently being debated, were also important factors in its
selection.
Option 5 (Targeted awareness campaigns) was selected due to stakeholder agreement on
its necessity and essential role in behaviour change. Its potential to reduce food waste will
be linked to the budget invested in awareness-raising as well as effective campaign
targeting, although this is expected to be consistently less than the potential financial
savings to households through more efficient use of purchased food.
Option 3 (EU targets for food waste prevention) was not selected at this time, as it depends
upon the effective implementation of option 1, which as EUROSTAT suggested, may not be
able to be put in place until the next round of requirement changes, at a time horizon of
five or more years. However, it should be noted that this policy option could be integrated
into the future in the national waste prevention programmes required to be developed by
the revised Waste Framework Directive.
Option 4 (Requirement on separate collection of food waste in the MS) was not selected at
this time due to a lack of robust evidence on the “waste prevention effect” of separate
collection, although it has been widely observed (by the Irish EPA, by WRAP and in the
Arcadis Bio-waste study, for example). This is a costly policy option, though it is potentially
economically profitable in the long-term and offers major environmental benefits. In
addition to the potential for prevention due to increased awareness because the practical
nature of food waste separation in the home or workplace provides regular reminds of food
wasting behaviours, the subsequent environmental benefits of food waste separation and
proper treatment are ample. However, as proving the prevention at the source
characteristics of such a policy currently remains difficult, it has been left open to
development by other avenues for its substantial recycling opportunities.
ii. THREE MOST PROMISING MEASURES
Data disclosure
This policy option forms the basis for any major action on food waste prevention in the EU.
A notable conclusion of this study has been the limited availability of reliable data on food
waste, which necessitated extrapolation and hypothesising in section 1.2 of Chapter 1.
Accurate baseline data would enable the EU to set targets for food waste prevention, which
could have a significant impact on EU climate goals given the greenhouse gas emissions
embedded in the supply chain for food products and generated at landfill. Target-setting is
strongly supported by the separate collection of food waste, which allows changes in food
129
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waste generation to be monitored more effectively. Thus this policy option provides a
foundation for the two previously discussed options not selected at this time.
Robust data disclosure in the major sectors addressed would allow the Commission,
furthermore, to more accurately prioritise next actions on food waste, and in particular
which sectors to address with targeted measures (such as food redistribution programmes
to the needy of the variety of fresh, edible food products discarded by the Retail and Food
Service sectors130).
This policy option’s impact on food waste generation is deemed negligible to moderate, in
comparison to the fifteen year baseline scenario, as there may be a waste prevention effect
inspired by more accurate data-gathering, particularly in the Manufacturing, Retail and
Food Service sectors. As data becomes more readily available, this may stimulate
competition between businesses to advance their environmental credentials by
demonstrating their lack of wastefulness to consumers. Chapter 0 demonstrated the
exponential development of food waste prevention measures since 2008: interest in this
area among policy-makers and increased consumer awareness is likely to secure the
incentive for business to improve performance in this area.
Date labelling coherence
This policy option improves consumer understanding of food safety and edibility, enabling
households to make the most of the food they purchase. It provides for consistent food
product labelling across Europe, standardising obligations for food manufacturers and
providing Europeans with equal access to clear information.
This policy option may not generate results immediately given time necessary for
harmonious implementation and will be most effective where accompanied by awarenessraising initiatives to ensure that consumers take advantage of the simplified labels.
However, once fully implemented, this policy option is anticipated to have the possibility to
reduce generation of avoidable food waste in the Household sector by up to 20%131.
Targeted awareness campaigns
This policy option aims at raising awareness across Europe on the environmental impacts of
food waste, the simple measures that can be undertaken to prevent it, and the financial
benefits that this prevention represents.
The efficacy of this policy option annually and over fifteen years will be linked to the
investment in the campaign made at EU and/or MS level. WRAP has achieved a 3%
reduction in avoidable household food waste generation in a one year period, though none
of the other awareness campaigns identified in the EU had measured results. It is difficult to
extrapolate across EU and across 15 years from this one source, but this policy option’s
impact on food waste generation is deemed moderate based on WRAP results and
stakeholder agreement upon its central role in achieving behaviour change on this issue.
Furthermore, raising awareness among households will assert pressure throughout the
supply chain, as consumers demand that the Retail and Food Service sector demonstrate
leadership on this issue and take actions to provide waste-resistant products.

130

As highlighted by Tristram Stuart in Waste : Uncovering the Global Food Scandal
Stuart, T. (2009) Waste: Uncovering the Global Food Scandal
131
Communication with WRAP, July 2010
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Food Waste Stakeholders
Name of Organisation
Manufacturing & Processing
Alliance for Beverage Cartons and the Environment
ANIA
Bel
CIAA
CLITRAVI
CONAI
Danone
EUROCOMMERCE
EUROPEN (European Association for Packaging and the Environment)
FOST PLUS and PRO EUROPE
Kraft
Leroux
SABMiller Breweries
Distribution & Wholesale
BusinessEurope
FECD
CELCAA - European Liaison Committee for the Agricultural and Agri-Food Trade
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Type of Organisation

Country

Packaging association
Association
Food company
Food Industry Association
Food Industry Association
Packaging association
Food company
Association
Packaging association
Packaging association
Food company
Food company
Beverage company

Belgium
France
France
Belgium
Europe
Italy
France
Europe
Belgium
Belgium
France
France
UK

Association
Association
Association

Europe
Europe
Europe
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Food Waste Stakeholders
Name of Organisation
Retailers
Asda
Auchan
British Retail Consortium
Carrefour
Casino
COOP Italy
COOP Switzerland
Delhaize
E. Leclerc
El Corte Ingles
EUROCOOP
European Retail Roundtable
Marks & Spencer
Mc Donald's France
Mercadona
Monoprix
Morrisons
Sainsbury's
Système U
Tesco
Businesses/Institutions
Compass Group
Fédération Européenne de la Restauration Collective Concédée

October 2010

Type of Organisation

Country

Retailer
Retailer
Retail Association
Retailer
Retailer
Retailer
Retailer
Retailer
Retailer
Retailer
Association
Retail Association
Retailer
Retailer
Retailer
Retailer
Retailer
Retailer
Retailer
Retailer

UK
France
UK
France
France
Italy
Switzerland
Belgium
France
Spain
Europe
Europe
UK
France
Spain
France
United Kingdom
UK
France
UK

Food service/catering
Food service/catering

France
Europe
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Food Waste Stakeholders
Name of Organisation
Consultants/experts
Beyond Waste
BOKU (University of Natural & Applied Sciences)
BOKU (University of Natural & Applied Sciences)
ERICA
JMS
TU-Wien (Technical University of Vienna)
Public authorities
Food SCP Round Table
European Environment Agency
Cleaner Greener Production Programme
Green Hospitality Award
Angers Loire Metropole
Bruxelles Environment
Bruxelles Environnement
Bruxelles Environnement
Helsinki Metropolitan Area Council
Helsinki Metropolitan Area Council
Vienna Waste Prevention Programme
Cabinet du Ministre Président du Gouvernement wallon
ARC Catalan Waste Agency
IHOBE, Basque Government
OVAM Flanders
SVIM
ADEME
Belgium Interregional Environmental Agency
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Type of Organisation

Country

Consultant/expert
University
University
Consultant/expert
Consultant/expert
University

United Kingdom
Austria
Austria
Italy
Belgium
Austria

Stakeholder Platform on Food
EU Agency
Government Agency
Government Agency
Local Authority
Local Authority
Local Authority
Local Authority
Local Authority
Local Authority
Local Authority
Regional authority
Regional authority
Regional authority
Regional authority
Regional authority
National authority
National authority

Europe
Denmark
Ireland
Ireland
France
Belgium
Belgium
Belgium
Finland
Finland
Austria
Belgium
Spain
Spain
Belgium
Italy
France
Belgium

October 2010

Food Waste Stakeholders
Name of Organisation
Public authorities
Croatian Environment Agency
Czech Environmental Information Center
Danish EPA
Danish EPA
DEFRA
DEFRA
Environment Administration
Environment Agency
Environmental Agency
EPA WasteWise Program
Hellenic Ministry of the Environment
Italian Environmental Protection Agency
Latvian Environment Agency
Malta Environment and Planning Authority
Ministry for Environment and Water, Department of Waste Management
Ministry of Agriculture, Natural Resources and Environment
Ministry of Ecology, Energy, Sustainable Development and Sea
Ministry of Environment
Ministry of Environment
Ministério do Ambiente e do Ordenamento do Território
Ministry of Environment
Ministry of Environment
Ministry of Environment and Sustainable Development
Ministry of Environment and Water
Ministry of Environment and Water

October 2010

Type of Organisation

Country

National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority

Croatia
Czech Republic
Denmark
Denmark
United Kingdom
United Kingdom
Luxembourg
United Kingdom
Slovenia
USA
Greece
Italy
Latvia
Malta
Hungary
Cyprus
France
Poland
Portugal
Portugal
Slovakia
Lithuania
Romania
Bulgaria
Bulgaria
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Food Waste Stakeholders
Name of Organisation
Public authorities
Ministry of Housing, Spatial Planning and Environment
Ministry of the Environment
Ministry of the Environment
National Waste Prevention Committee, EPA Ireland
National Waste Prevention Programme, EPA Ireland
NVRD, Dutch Solid Waste Association
Scottish Environment Protection Agency
Spanish Ministry of the Environment
Swedish Environmental Protection Agency
UBA (Federal Environment Agency)
Waste Department, Ministry of Environment
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Type of Organisation

Country

National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority
National authority

Netherlands
Finland
Japan
Ireland
Ireland
Netherlands
United Kingdom
Spain
Sweden
Germany
Estonia

October 2010

Food Waste Stakeholders
Name of Organisation
NGOs/Associations
ACR+
ASBL
Association des Maires de Grandes Villes
Association Française du Conseil des Communes et Régions d'Europe
BEUC European Consumers' Association
Community Recycling Network for Scotland
COPA-COGECA
Eco-Emballages
Ecomaires
European Environmental Bureau
Federambiente
National Industrial Symbiosis Programme
New Zealand Zero Waste Program
Resource Recovery Forum
Rreuse
Slow Food
UEAPME
Waste Prevention Alliance (HUMUSZ)
WRAP
ZeroWaste Zelena-Akcija Friends of the Earth

October 2010

Type of Organisation

Country

NGO
Association
Association
Association
Association
NGO
Association
NGO
Association
NGO
Association
NGO
NGO
NGO
NGO
NGO
Association
NGO
NGO
NGO

Belgium
Belgium
France
France
Europe
United Kingdom
Europe
France
France
Belgium
Italy
United Kingdom
New Zealand
United Kingdom
Belgium
International
Europe
Hungary
United Kingdom
Croatia
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Food Waste Stakeholders
Name of Organisation
Waste management agencies
BSR
California Integrated Waste Management Board
Confindustria
DAKOFA
Lipor
SuperDrecksKëscht
Waste Denmark
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Type of Organisation

Country

Waste management company
Waste management authority
Waste management company
Association
Waste management company
Waste management company
Waste management company

Germany
USA
Italy
Denmark
Portugal
Luxembourg
Denmark
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Awareness Campaigns
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Food redistribution programmes
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Industrial uses
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Information tools
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Logistical improvements
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Regulatory Instruments

186

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

October 2010

October 2010

European Commission [DG ENV - Directorate C]
Final Report – Preparatory Study on Food Waste

187

Research Programmes
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Target

Training programme
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Waste measurement programmes
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3. TABLE SHOWING FOOD WASTE GENERATION IN EU MEMBER STATES AS REPORTED BY DIFFERENT SOURCES IN
TONNES/YEAR
(EUROSTAT 2010, BMFLUW 2009, Ademilua 2009, Obersteiner & Schneider 2006, Schneider & Wassermann 2004, CRI 2001, EA 2003, WRAP
2008, 2009, Statistisches Bundesamt 2009, Kohl 2009, SEI 2008, EEIC 2008, Irish EPA 2009, Panagiotis & Christopoulos 2005, ADEME 2004,
ARSO 2010, Naturvårdsverket 2010)
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Food Manufacturing and Processing industry

t

year

Austria

AT

570 544

Belgium

BE

Bulgaria

BG

Source

Wholesale and retail (including market waste)

t

year

2 006 Eurostat (2010)

267 000

2 311 847

2 006 Eurostat (2010)

358 687

2 006 Eurostat (2010)

Source

Households

t

2 006 Eurostat (2010)

157 500

estimated

273 000

10 102

2 006 Eurostat (2010)

38 594

estimated

17 389

2006 Eurostat (2010)

estimated

13 549

2006 Eurostat (2010)

71 269

2006 Eurostat (2010)

28 679

2006 Eurostat (2010)

24 564

2008

CY

186 917

2 006 Eurostat (2010)

7 872

2 006 Eurostat (2010)

3 832

361 813

2 006 Eurostat (2010)

41 404

2 006 Eurostat (2010)

108 723

calc. from CRI Danish food
waste report (2001)

Denmark

DK

101 646

2 006 Eurostat (2010)

45 676

Estonia

EE

237 257

2 006 Eurostat (2010)

13 251

2 006 Eurostat (2010)

Germany

DE

1 848 881

2 006 Eurostat (2010)

72 000

2 007

Statistisches Bundesamt
(2009)

494 914
82 236
7 676 471

Greece

GR

73 081

2 006 Eurostat (2010)

882

2 006 Eurostat (2010)

1 461

Finland

FI

590 442

2 006 Eurostat (2010)

76 282

2 006 Eurostat (2010)

90 000

France

FR

626 000

2 006 Eurostat (2010)

782 339

2 006 Eurostat (2010)

6 322 944

Hungary

HU

1 157 419

2 006 Eurostat (2010)

112 388

2 006 Eurostat (2010)

45 509

2 006 Eurostat (2010)
calc. from CRI Danish food
waste report (2001)
calc. from (SEI 2008, EEIC
2 008
2008)
2 006 Eurostat (2010)
Panagiotis & Christopoulos
2 002
(2005)
2 009 HSY Study
calc. from CRI Danish food
waste report (2001)

Lithuania

LT

222 205

2 006 Eurostat (2010)

91 240

2 006 Eurostat (2010)

17 016

Luxembourg

LU

2 665

2 006 Eurostat (2010)

11 329

2 006 Eurostat (2010)

62 538

2 006 Eurostat (2010)
2 006 Eurostat (2010)

2 006 Eurostat (2010)

1 080 000

2003 ADEME (2004)

2 006 Eurostat (2010)

2 706 793

2 006 Eurostat (2010)

257 774

2006 Eurostat (2010)

3 870

2 006 Eurostat (2010)

10 466

2 006 Eurostat (2010)

6 661

2006 Eurostat (2010)

MT

271

2 006 Eurostat (2010)

1 044

2 006 Eurostat (2010)

1 778

6 412 330

2 006 Eurostat (2010)

443 192

2 006 Eurostat (2010)

841 212

Poland

PL

6 566 060

2 006 Eurostat (2010)

130 915

2 006 Eurostat (2010)

2 049 844

Portugal

PT

632 395

2 006 Eurostat (2010)

137 349

2 006 Eurostat (2010)

52 848

estimated

estimated
2 006 Eurostat (2010)

689 118

2006 Eurostat (2010)

66 429

2006 Eurostat (2010)

11 405

2007 ARSO (2010)

2 006 Eurostat (2010)

400 348

2 006 Eurostat (2010)

108 051

2 006 Eurostat (2010)

38 592

2 006 Eurostat (2010)

78 546

2 006 Eurostat (2010)

Slovenia

SI

42 072

2 006 Eurostat (2010)

23 971

2 006 Eurostat (2010)

25 215

2 006 Eurostat (2010)

Spain

ES

2 170 910

2 006 Eurostat (2010)

1 244 846

2 006 Eurostat (2010)

218 791

6 700 000

2006 Eurostat (2010)

estimated

487 751

2 007 WRAP (2008)

2006 Eurostat (2010)

2006 Eurostat (2010)

347 773

1 600 000

1 796
762 864

2006 Eurostat (2010)

SK

911 000

2006 Eurostat (2010)

236 418

RO

2 006 Naturvårdsverket (2010)

2006 Eurostat (2010)

19 500

estimated

Romania

110 253

157 051

225 344

Slovakia

EA (2003)

2006 Eurostat (2010)

149 756

NL

4 100 000

131 305

292 000

Malta

United Kingdom GB

2006 Eurostat (2010)

2 006 Eurostat (2010)

Netherlands

2 006 Eurostat (2010)

1 518

2006 Eurostat (2010)

IT

2 006 Eurostat (2010)

Kohl (2009)

185 208

LV

125 635

calc. from (SEI 2008, EEIC
2008)

2006 Eurostat (2010)

Italy

5 662 838

estimated

193 452

Latvia

107 598

2 000 000

2008 BMLFUW (2009)

estimated from Irish EPA
2 008
(2009)

465 945

2 006 Eurostat (2010)

103 500

2 006 Eurostat (2010)

IE

601 327

Source

347 374

CZ

SE

year

784 570

Cyprus

Sweden

t

2 008 BMLFUW (2009)

Czech Republic

Ireland

year
Source
2006, Obersteiner & Schneider
2008 (2006), Ademilua (2009)

Food service and restaurant waste

estimated
calc. from Naturvårdsverket
2 008
(2010)
2 008 WRAP (2009)

2 142 746
298 880
3 000 000

2006 Eurostat (2010)
2006 Naturvårdsverket (2010)
2007 WRAP (2008)

2002/2
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4. GLOSSARY
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Avoidable food waste: Food that is thrown away that was, at some point prior to disposal, fit for
human consumption (e.g. slices of bread, apples, meat).
Best available data: Data which, in the absence of other more accurate data, represents the best set
of data available and reflects the most validated set of assumptions and extrapolations possible at
the current time.
Bio-waste: Defined by the European Commission in the green paper on the management of biowaste as “biodegradable garden and park waste, food and kitchen waste from households,
restaurants, caterers and retail premises, and comparable waste from food processing plants. It
does not include forestry or agricultural residues, manure, sewage sludge, or other biodegradable
waste such as natural textiles, paper or processed wood. It also excludes those by-products of
food production that never become waste.”
Business as usual (BAU): Also known as non-action, this situation assumes the continuation of the
current set of legislative policies with no additions or changes to their applications. In the case of biowaste and food waste, this involves the continued unmodified application of the policies and
principles in the Landfill Directive 1999/31/EC, the Waste Framework Directive 2008/98/EC, the
Thematic Strategy on the Prevention and Recycling of Waste and the green paper on bio-waste
management in the EU.
By-product: Defined in Article 5 of the Revised Waste Framework Directive as “a substance or object,
resulting from a production process, the primary aim of which is not the production of that item”
meeting the following conditions:
“(a) further use of the substance or object is certain;
(b) the substance or object can be used directly without any further processing other
than normal industrial practice;
(c) the substance or object is produced as an integral part of a production process; and
(d) further use is lawful, i.e. the substance or object fulfils all relevant product,
environmental and health protection requirements for the specific use and will not
lead to overall adverse environmental or human health impacts.”
Edible food waste: Food waste which was, at some point prior to disposal, fit for human
consumption; includes both avoidable food waste (e.g. slices of bread, apples, meat) and possibly
avoidable food waste (e.g. bread crust, potato skins).
EWC 09 NOT 093: Animal and vegetal waste excluding slurry and manure; data set calculated to
assess the current quantities of food waste generated in the EU27. Derived from the following waste
streams, as measured by EUROSTAT:
 (EWC_09) Animal and vegetal wastes
 (EWC_0911) Animal waste of food preparation and products
 (EWC_093) Animal faeces, urine and manure
The calculation of EWC 09 NOT 093 involves the assumption that EWC_0911 is already included in
EWC_09 and the subtraction of EWC_093 from EWC_09 to exclude animal manure, as agricultural
waste is not addressed in the current study. The reference year for the data used for this category, in
the current study, is 2006.
Food waste: is waste composed of raw or cooked food materials and includes food materials
discarded before, during or after food preparation, in the process of manufacturing, distribution,
retail or food service activities, and includes materials such as vegetable peelings, meat trimmings,
and spoiled or excess ingredients or prepared food. Food waste can be both edible or inedible.
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Inedible food waste: Food waste arising from food preparation that was not any point edible (e.g
bones, egg shells, pineapple skins); inedible food waste is considered unavoidable food waste.
Possibly avoidable food waste: Food, fit for human consumption, that some people eat and others
do not (e.g. bread crusts, potato skins).
Prevention: The revised Waste Framework Directive defines prevention, as related to waste, as
“measures taken before a substance, material or product has become waste, that reduce:
(a) the quantity of waste, including through the re-use of products or the extension of
the life span of products;
(b) the adverse impacts of the generated waste on the environment and human health;
or
(c) the content of harmful substances in materials and products”.
Stakeholder: Parties involved in or affected by a given course of action; in the current study
stakeholders representing public authorities, NGOs, associations and private sector organizations
were consulted.
Take-back: As defined by DEFRA, a system whereby, “some retailers include clauses in supply
contracts that entitle them to return stock to their suppliers once it has reached a specified amount
of residual shelf-life remaining e.g. 75%.
Unavoidable food waste: Waste arising from food preparation that is not, and has not, been fit for
human consumption under normal circumstances (e.g. bones, egg shells, pineapple skins).
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Term

Definition

Resource depletion can be defined as the decreasing availability
of natural resources. The resources considered in this impact are
Abiotic resource depletion
fossil and mineral resources, excluding biotic resources, and
potential
associated impacts such as species extinction and loss of
biodiversity.

Acidification potential

Air acidification consists
of the accumulation of
acidifying substances (e.g.
sulphuric
acid,
hydrochloric acid) in the
water
particles
in
suspension
in
the
atmosphere. Deposited
onto the ground by rains,
acidifying pollutants have
a wide variety of impacts
on soil, groundwater,
surface waters, biological
organisms,
ecosystems
and materials (buildings).
Climate change refers to anthropological changes in the global climate, namely global warming. Global
warming refers to the increase in the average temperature of the Earth's surface, due to an increase in the
greenhouse effect, caused by anthropogenic emissions of greenhouse gases (carbon dioxide, methane, nitrous
oxide, fluorocarbons (e.g. CFCs and HCFCs), and others).

Climate change
(greenhouse gases
emissions)

Eutrophication is a process whereby water bodies, such as lakes or rivers, receive excess chemical nutrients –
typically compounds containing nitrogen or phosphorus – that stimulate excessive plant growth (e.g. algae).
Nutrients can come from many sources, such as fertilisers applied to agricultural fields and golf courses,
deposition of nitrogen from the atmosphere, erosion of soil containing nutrients, and sewage treatment plant
discharges.

Eutrophication potential
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Term

(Freshwater aquatic)
ecotoxicity potential

Definition
The European Union System for the Evaluation of Substances (EUSES)
quantitatively assesses the risks posed by chemicals to human health
and the environment. Using toxicological benchmarks for both human
and ecological effects, EUSES produces "risk characterisation ratios"
that indicate when chemical releases are likely to result in toxic doses
that exceed acceptable levels.
Freshwater Aquatic Ecotoxicity Potential characterises health risks to a
specific ecological system: fresh surface waters.

Human toxicity potential

The European Union System for the Evaluation of Substances (EUSES) quantitatively assesses the risks posed
by chemicals to human health and the environment. Using toxicological benchmarks for both human and
ecological effects, EUSES produces "risk characterisation ratios" that indicate when chemical releases are likely
to
result
in
toxic
doses
that
exceed
acceptable
levels.
Human Toxicity Potential characterises health risks to humans.

Life cycle

Succession of steps.
The life cycle of a
product comprises
any steps in a "cradle
to grave" approach:
the extraction of the
necessary
raw
materials,
the
manufacturing of the
product (comprising
material
manufacturing and
assembly),
its
distribution to the
user, its use and its
end-of-life (including
collection
and
treatment:
reuse,
recycling,
incineration with or
without
recovery,
landfilling and so on).

Life Cycle Assessment
(LCA)

Methodology aiming to assume the quantifiable environmental impacts of a service or product from the
extraction of the materials contained within the components involved, to the treatment of these materials at
end-of-life.
This "cradle-to-grave" methodology has been standardised at the international level through ISO 14044.

Normalisation

Expression of impacts per inhabitant-equivalent.
To make easier the comprehension of the damages or benefits computed by a LCA, the environmental impacts
are translated into inhabitant-equivalents.
One inhabitant-equivalent is the contribution of an “average” inhabitant – in a given geographic area – into
the environment over one year for a given indicator of impact. This value is obtained by dividing the total
quantity, for a given indicator, generated over the area considered during 1 year by the number of inhabitants
within the area.
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Term

Photochemical oxidation
potential

204

Definition

This pollution results mainly from chemical
reactions induced by solar light between nitrogen
oxides and volatile organic compounds (VOC),
commonly emitted in the combustion of fossil
fuels. It provokes high levels of ozone and other
chemicals toxic for humans and flora.
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6. STAKEHOLDER CONSULTATION
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Stakeholder Consultation
A stakeholder consultation was completed in parallel with the steps of analysis
outlined above.
The concept of waste prevention as presented in the Waste Framework Directive
(2008/98/EC) is relatively new and has in many cases not yet been transposed into
national law by Member States.132 The consultation has demonstrated that food
waste prevention in particular is an increasingly important issue for a wide range
of stakeholders. The numbers of studies currently underway or published in the
last year testify to this, as well as the number of initiatives that are still in the pilot
phase.
The stakeholder consultation has thus greatly enriched the evidence found in the
literature review, offering access to research that in many cases was still under
development, and to expert opinions on areas that have not yet been fully
documented.
The identification and interaction with stakeholders is summarised below,
providing a record of significant issues raised.
 Identification of stakeholders
The stakeholder list was provided to the European Commission with the
Inception Report on December 16th 2009. Additions were provided by
Patrice Gruszkowski at DG Environment and the list was developed by BIO.
The final list contained 145 stakeholders. The following diagram shows the
breakdown of relevant stakeholders identified. Four key sectors are
covered, and households are represented by public authorities, NGOs and
associations.

132

Examples of grassroots waste prevention activity can be found at:
ec.europa.eu/environment/waste/prevention/practices.htm
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Figure 30: Types of stakeholders (represented as %) targeted via the consultation

Manufacturing &
processing
5%

Distribution & wholesale

2%

9%

15%

Retail sector
Businesses & institutions
25%
Consultants/experts
Public authorities

37%
5%

2%

NGOs/associations
Waste management
agencies

Contact persons at several organisations had changed and new details were
sought and updated; the process has enabled an increasingly complete and
accurate list of food waste stakeholders to be gathered.
 Expert interviews
Experts were contacted seeking more detailed input on the causes and
quantities of food waste and regarding good practices in food waste
prevention. Four experts discussed different dimensions of the study in
relation to their experiences in the hospitality industry, the retail sector, the
supply chain, and in schools and offices.
WRAP’s Retail Supply Chain Programme Manager, Charlotte Henderson,
talked to BIO about WRAP’s pioneering resource mapping study, and the
specificities of particular food products that commonly lead to their discard.
WRAP’s Phil Williams, currently working on the hospitality industry food
waste arisings study, discussed anecdotal evidence that where food-service
businesses were required to measure and assess the food waste they
generate, this had a strong impact on their behaviour and wastefulness.
Anja Van Campenhout of Bruxelles Environnement talked to BIO about
original initiatives in the Brussels area addressing food waste in a range of
contexts. The Sustainable Canteens programme for example addresses both
schools and office cafeterias, and further workshops and training
programmes on food waste prevention are organised targeting households.
Research has been conducting showing that 15kg/person/year of food
waste is generated in households, 18kg/employee/year is generated in
office cafeterias, and 6kg/pupil/year in schools in the Brussels region.
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Tristram Stuart, author of a 2009 book on food waste133, underlined the
unreliability of self-reported data on food waste generation, particularly in
the relation to the Retail sector. Requiring retailers to measure food waste
however is an important first step, as Phil Williams stated above, in building
awareness. The publication and verification of food waste data, however,
would have a much greater impact, by stimulating competition among
businesses as well as enabling them to share good practices on food waste
prevention.
 Stakeholder enquiry
•

Methodology

A two phase approach was used to solicit stakeholder input on both
quantities of food waste and good practices in the prevention of food
waste. This approach was selected in order to keep different study
areas separate, simplifying the reply process for the stakeholder and
aiming to maximise response.
A short, clear email was conceived, defining the four sectors of food
waste producers used by the study and seeking data on food waste
generation by sector and by MS, as far as available. Replies were
encouraged including the original source of the data.
A questionnaire was developed by BIO and with the input of the EC
was expanded to include a wide number of examples of food waste
prevention practices, helping stakeholders understand the kinds of
possible approaches that can be effective at minimising food waste in
different sectors (see Appendix I).
Both enquiries were sent on February 24th 2010. As and when new
stakeholders were identified, the enquiries were personalised and
sent to the new contacts.
•

Results

Stakeholders contributed 28 documents featuring relevant but highly
heterogeneous data. Many stakeholders replied stating that they did
not know of any data but would transfer the request. The
Environment Ministries of Bulgaria, Latvia and Lithuania confirmed
that there was no data available on food waste generation in their
MS.
Among the documents received, several had been published in
recent months (WRAP’s household food and drink waste study,
November 2009, for example), in addition to as yet unpublished
research, including a Danish Food Waste Study and the EC Bio-waste
Report.
While only seven completed questionnaires were received, many of
these described several practices, and the deadline for submissions
was extended for a number of parties upon request.
Several stakeholders expressed an interest in the exclusion of homecomposting from the study and asked whether this had become the
133
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official EU position. It was explained that the focus of the Waste
Framework Directive on ‘measures taken before the substance
becomes waste’ had guided this decision and was proposed by the EC
relating to this study only.
The Environment Ministry of the Slovak Republic concluded that
based on this definition, there are no food waste prevention
initiatives in its territory at this time, but asked for information about
initiatives in other MS that it might be able to implement.
ACR+ noted, furthermore, that there are opportunities for the
prevention of green waste (non-food bio-waste) that also deserve the
attention of public policy.
 Stakeholder feedback on food waste quantities
•

Methodology

Following the completion of the food waste quantity calculations, 45
targeted stakeholders were selected, notably national environmental
ministries and industry authorities who would be in a position to
comment on proposed national and sectoral tonnages.
The primary channel for stakeholder feedback on quantities was
email. A short, clear email was conceived, showing in graphical form
the results of the food waste analysis for the four sectors considered
and the food waste produced per capita in the EU27. The initial email
was followed up approximately 10 days later with a reminder email
to encourage stakeholders to provide feedback or initial comments
on the data presented.
 Stakeholder feedback on policy options
Following on finalisation of the five potential policy options in
consultation with the European Commission, BIO Intelligence Service
sought out stakeholder feedback on policy options from national
authorities, research bodies and industry representatives to
understand the potential implementation costs, context and impacts
of the five proposed policy options. An overview of this consultation
is provided below; detailed information on the stakeholder feedback
provided is included in section iii of Chapter 4.
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•

National authorities: BIO Intelligence Service consulted national
authorities in Denmark, Spain and Belgium to understand the MS
level implementation costs and impacts for food waste data
requirement and potential prevention targets.

•

Research bodies: BIO consulted EUROSTAT to understand the
possible modifications required to the current waste reporting
system to include specific food waste quantity reporting. In order
to learn more about consumer awareness campaigns, BIO spoke
with WRAP about the costs and impacts of the Love Food Hate
Waste campaign.

•

Industry representatives: To understand and incorporate the
industry perspective on the proposed policy options as well as
their potential implementation costs and impacts, BIO consulted
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a range of industry actors including the Food and Drink
Federation, Eco-Emballages, the CIAA on food waste data
reporting, target setting, date labelling coherence and consumer
awareness campaigns.
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